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fit Molecular Devices UVMolX 7'T9D*<f*-7'U-MJ- 

[ 0 0 5 1 ] 

1 C 5 o * 0 7«ir ft 7 , DPP-IVIfi§[S3-*L 7<9K«ftd»0#B!ftH:. 4 A 
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, cytoF I aoJ" 2350 f I uol" i metel" (i£3 8 Oinn, H«4 6 0 50 



(21) 



JP 2004 503531 A 2004.2.5 



H7^JDL 7v<M»ft«<?>*llB:1 3U I C»UJ£. iSSAMC 9^*-»fii 

7 v H 4&&m*Q 0 - 5 0 U M <3 AMCliSt«l U 7£Jfc? ttfc. 
ttttlJBtt?*';. («JKr?ftfcn E^/fr0fit«53<H) © ffl ID IC « ffl U . ± 
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dpp - ivas**©«A»«. aiQttaisft^fflisti^jiiiQEaitticsfsi, 

# 3 Utt A] & tt , D P P - I VHS#*fcZliEtt<&«lC*fll?ftZ. ±lE<9^«5«lffl£ 
CtlcJBJCT, 7Ai3>**«?f F (GLP-1f>GLP-25V) <5tt»J*irJ;Z>DP 

I* G L P - 1 a»J;C»/*fcttGLP-ZU / X^»«t) , ;#7. ifE^rpfflCllt 3 l£ 
[ 0 0 5 ?] 

□ 7/m-ZS?5(GJva.l len»e)c*$tZ*lJffl'r>5/iy>JRB.tactU, t ft 

* > V a y >tt*#*»R*©*tC*«?fc * . * I ©ttfctotf J:&«Sf 3 •* 40 
ft^©IIilfltllCl ! FSU»2BSWa]Ja(i)fta7^D-7A^IC>it-r3^}tB'f> s yay>J&B 
© 8!t « « * tt . X0£ttC«t?7. ^>3/ay>Bft?yK?JB*U»7 : 
[ 0 0 6 0 ] 

2-3S^SS§i)5S (B»BIB=57X©»ay-) t * * » © 8 P foiHe-D 
OLWley 7yKt9C«BC^2^^«e^^tt. 7 - 1 0 <2> 7 * - 7' C » it , * * * + 
•y^f )HJ*0-Zt9lt«ttft»1 Outnol/kHliDttHjt. 7 * □ - X « * 
(1 » / k f . ft □ ) 1 0 C * t 1 Oumo I / k^?S0SH, 
S « + C Hi DPP - I V;SftQilt*SC?ll^. #1*1*. 7 h □ - X tt # (1 ? / 
k » . ft □ ) 1 0*flci Oumol/k? (n = 7- 8) fcfflZNOft 
6»tt.Xlt+G:*l DPP-IV5Sitt©?ISt80%«l)*..«^«^A-?Sia(clv 50 
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Dpp-ivii*»«t)7itttfl)«iicafflt^^ai<!>ftd»»j:e»a»r? j tti>5<5 

EHttlClFSU#IB$llfiJ]m<5jE5l«fflitt. ft ± (USt) . «tr7l£tt®ttKft 

88 «□ ) *& Be ft SB ft (Wfcl*. »MPJ) IC. »*U<tt«D?. 1 BE 
1 0. 0 0 2 - 5 . » * U < I* 0 . 02-2. BltiJ/k Jffl?. if) I DttffiV<5Xf 

niiicKi biio. 1-250. »* u < » i - i oommsunr, dp 20 

P-IVfl5ff&fcZffitttt&*ttlC»ftft3.#StiS&DffllSttB:. 0. 01- 
0. UmJ/k?, lBl£l)U3@?&3.fi8.:i*iQlC/J\fflltft$-U,SQtTIC 
JHlttC^7<i)ljlHt*tt3*?. JBit»*CJlJlD*1i3. ffl t <<> ± BR B: , 

[ 0 0 6 3 ] 

it i ® xz/iBBti *tti% 9mmi&c&&ij sztiLtttafca* 1 8 £ *l k t n w 

±«9BS*ftCffF#U»7a#, tl7, 1**fett*t*lJik±<?>flE*<l>E*tt 
7 ! /iA>l«iifttt7U<. S»H7, fll 2, BT 8 SU . ^7--G^ffJ. tf?l/yy« 

y9»i?»D«c, «*fett*»»j0»«^ ft 

[ 0 0 6 4 ] 

5s 1 ©^efaiJy.fccfflii&i-z^ti^^ESttCffFSuiiz^itiDStt. dpp - i vis 

SJ^i J. 
[ 0 0 6 5 ] 

se 1 © a » (Ttt«i (sut scope) q>&* ft xumtemo t ) 1* . a 

«gttttft)C*6»£F*t& ( ffl w . e e > 9 8 % . # * U < B > 9 9 % ) » . 9> J U tt R 
(it»7CS»7) , 8: # U *§ Z . ±!E<5>B!KBI*> a I <9 <t 6 » 
C*-yii7l)Z (R««*tt#©«t»*t?) . 40 
[ 0 0 6 6 ] 

e 

[ 0 0 6 7 ] 

JiflUliHII^SJKtt. mXtX. t y QV y*7,7 7 t - V ( P T P <x S e ) d) 

USB* © £ ? £ 4 > V i V > V 7 f ^eitiBBSBfiH* . ^1&**«ttftd»3yj:2r7 
in>-7JH7(--Z-6-'J>l7§F F7>X7i7-tf (GFAT) Hi » E 3- , 
7JlD-7-6-*Z7?»-tf (G6P0LSe)iSffl*, 7*n-7-1. 8 - C 50 
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z*Z77*--t?(F-i. 6-BPa.se)<5lI*H*, 7 y 3 -try *X7 ? * - a 

(51SH^ (GP) . 7A,*Dr>«S#7>*:rzZh*ir«fc&»*Z*X/-^e*C>» 
D - -t? (PEPCK) flf H?<9i?5, P IP H £ <?> ffr 7 k3-7.&£Eft 

m t j it ft w . c^t' >ai7 : *tKoy^-tf*/--t?(PDHK:)?isia^« f > -> i y 

>$£<B:Ji3SE* . 0?iy>»»)iaB*. a - 7* □ 5/ 7- tfMH* . insi 
fll B * H ^ . -f > V a 'J > , 3VJ:6fa£-7f ; l/^ , ;>7>-?DrzXK»ii«Z3SfJm. 

[ 0 0 6 8 1 

rpTPoLseSfi^B^j^cJtt.^siftrFS^ie. 057. 3i6^.*s^if#^ 

35 6 . 001. 867^.W099/585l8.W099/58522.W099/4 10 
6 2 6 8, W099/46267. W099/46244. WO? 9 / 4 6 2 3 7, WO 
99/46236, W099/I 5529fi«fc&f PouU^et H C £ o 7 Mo 
I. Cell Btoclvem. 1998. 188. 7 3- 80 -?Sm?-tifcfc©"£ 

st'tf. ctmicPi£?4i3fc>if?i*«ii. 

[ 0 0 6 9 ] 

r#*HiHtft»JO«B:, Science H??, 284: 974-97, 
*f C L - 7 8 3 . 281. ft <fc W099/581 27. ftCCLX-9 0 1 

rGFATBSH^J OflB. Mo I . Cell. EncLocMnol. 1997 

.135(1). 67-77?iiait4i^e©tat'#.c*mciR*tiizt)it?tt 20 
2 1) . 

[ 0 0 7 0 ] 

$MS?«lt J mm rG6 PoiSelSl^J I*. G6 P«xSe<9;Stttfia*fett 
H*t 3 C ^ C«fc §Fl«©»>fatfiS«*feB:li»t 2 ftft»*fettfl«»t «<t I . 
*fr©,fc"y«Htft»0ffll*. WOOO/14090. WO99/40062. W098/4 
0385. EP 6 8 2 0 MfiiJ< Diatetes 1 998. 47. 1630-1 

6 3 6 ic us m rn. t u z . 

[ 0 0 7 1 ] 

*«ni?tffltjsi rr-i. 6-BPa.sefi»B^j m, f-i, 6-BPa.s 

Bl)C*tl4t7. 1«)J;7Sftfi»®ffltt. WO00/140 9 5. W09 9/ 47 
549, W098/39344, W098/393433V«fc^W098/39342(Cffl 

[ 0 0 7 2 ] 

yffK©»»r£tfcM*^ii*t3fcft«^fcttffl«*^*«*T3. t<s>j;7*Mbft» 

9flB. EP978279. *B^^f?S5 9 7 8 4 6 3 ^, W099/26659. 
EP846464. W097/31 901. W096/39384, W09639385 
IC8B*?*l73V , ;. A tUT»CP/' > OG. Na.t I . Aca-A 8ci U8A 199 

8. 95. 1776-1781 IClEtt0CP-91149-?ihI. 40 
[ 0 0 7 3 ] 

*Bfim%-*®.mt ~& mm r 7 k a :r > K 3 * 7 y 9 3 :x m is. 31 c w o 9 8/045 

28CEi«tft*. 3flCBAY27-9955. ^ <fc cV* BiOOM M e oL . C k 
em. Lett 1 992. 2. 915-91 8 cBKOftd*. »CCP 1-9 9 
. 7112. J. MeA. Clem. 1998. 4 1. 51 50-51 57 CSB« 
<!Mtft*.flCNNC? 2-1 887,a»J:C*J. Biol C k e m . 1 999. 2 
74; 8694-8697 CE«®ftd». »CL-1 6B. 0 4 9. UcVi:U85. 
880. 1 39.WO99/01423.U85. 776. 9 5 4 , WO 9 8 / 2 2 1 0 

9. W098/221 08. W098/21 9 5 7 J:CWO 9 7 / 1 6 4 4 2 Cl/fv? 

n-z ii zttftvcnar j . 50 
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*flfflt?«ffltZffla rpEPCKJISH^J tt . PEPCK<Z>)3ttt16«*;fet*|!l§ 

<fc?$Hb£to<Z>#Jtt.*E?ti ! F&^-3S6. 030. 887*»*2»Mol. Biol. 
D iatetes 1 9 9 4. 2. 283-99 C H ;Tv ? il T U 3 . 
C 0 0 7 5 ] 

9BfB^ti4U, J. Med. CUm. 42 (1 999) 2741-274 
6 ICJ»H7A i c keJ- til*. It GWtfSttiltf, z ti «J CR*? ft Z 

t)it?tt*l). 10 
[ 0 0 7 6 ] 

*BBiffl8-?«E?Zfflg r,f>5/iy>J««tt»BLH*J I* . O ! ;i 'J >C«t JM 

Sttti&B^-ICtt, ffliffiG8K-8IISB^. 1/ f / ^ F X5#ff 7 J: X K - * 
-3AR(57?:7K UCP973:Xk «t *S H A f 7 v / 'J =/ > ^ # > ( 7 U * »/ > 

(3-1 itdzones) ) , #7',»* v />SPPARr7:r::Xf-. "SPPARr/ 

PPARa7JZXK ffi*ISfcA;>-5/ , '7^S*Hb£tofrJ;&'t:'77Zf ; . fll *, I* / h * 

a- $ y . # s * ft z . 

[ 0 0 7 7 ] 

0 ! ;i'J y ^SttJi^H^ ft . »* t < I* . ft UK A f 7/ l J ! />->'^>, fillH^ A A 20 
?y^Ag£ttStoft£&f/K*)l>$>#^S3B¥#^M£?ft3. *>7*16««?tt 

rGSK.-3ftISH^J 9 fll C tt . WOO 0 / 2 1 9 2 7fiiCW0? 7 / 4 1 8 5 4 IC 

[ 0 0 7 8 ] 

rRXR7UZZM I*. R X R * € 2 * * * B: *\ t □ 2 1 # * lift tt 3 * R X R 9 <6 

^WflStt t Win r tt i . £ to * a XI a to 1 1 * t ? . am « m c * v * w m 1 0 - 

93 V t Z *Btt IF§^55 4 , 9 8 1. 7 8 4 ^ . 35 5 . 0 71. 7 7 3 ^. 38 5. 2 9 8 
. 4 2 9 ^. 55 5 . 506, 102^,WO89/05355,WO9l/06677. 
WO? 2 / 0 5 4 4 7. W093/1 1 235. WO? 5 / 1 8380. PCT/US9 30 
3/04399. P CT/U 8 9 4 / 0 3 7 ? 5fiJ;&fCA 2. 034. 2 2 0 ICiBW * 

fettflHm*Ji7uz, r)th7>X7i?f 3>j * i* r x - h 7 > 7 j 7»«^t 

IttaJ. l-Ctt. RXRtRAR*nS*fiC8ttfttUft» ( 

BP tT . RXR<9*fg«l7:JZX^) . firJ;C*RXR*RAR0Pofit}S*MtT?fte» ( 
BP , $ (Pom) 7^:U) »Stti?#. cftHicR£?ftZ:foif?tt2U. * 
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» <D » X . Rfr3VJ:&fKfrW»Clflm**.ttlE«(?ft-7l)3, RXR7^:XM3tt* 40 
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ft J; C 38 5 . 466. 861^.WO96/051 65. PCT/U895/1 6842 
. PCT/US95/16695. PCT/US93/1 0094. W094/1 590 
1. PCT/U892/11 214, W093/1 1 755. PCT/US93/101 
66. PCT/U893/1 0204. W094/1 5902. PCT/U893/03 
? 44. WO ? 3 / 2 1 1 4 6 , «lliI 6 0. 004. 8 ? 7 <tC 6 0. 009. 88 
4, Boekin. et ml. J. Med. Clvem. 38 (16) : 3 1 4 6 - 3 
155. 1 ? ? 4, Boe li m, et a. I . J . Med. Ckem. 37(18 
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a. I . . Btookem. BioPKys. Res. Commun. 204: 15 
7-263 ( 1 9 9 4 ) fi<tc< 8oifoinova., Mo I. Cell- Endoc 
Mn. 104:201-211 (1994). 
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. b-\y?*f)\,-S, 6. 7, 8-TF7tFD-2-?7f Jl) - ! /70?DCA 

] - Cyyj'-5-***>l) ifrJ;t*LGDl 069 (eP-<r.4-[(3. 5. 5. 

8. 8-*0**f*-5. 6. 7. 8-Tf-7[F0-Z-/7f II) - 

)U ] - £& SBS) , BJ/caWft, »»#«J:&C*m<PE*ttC*F*U*711*S*tL 

3 tff. CtmcR**tlZ*>it"?tt«U. LG1 002683ifJ;&fLGDl 0 6 9 10 

VSJfftt, ia#«*CJ;«/*Gllt©-**t3 Boekm, et ol I . J. Me 

d, . Ckem. 38 (16): 3146-8155. 1 ? H ClS?tl7ll?. 

»7=rzZI*Ctt. ALRT1 057 ( HP * . 9-V7Uf/>f>Bt) . «J:&W* 

I* « I) . 

[ 0 0 8 1 ] 

^-?-8AR<57^:ZH QflJlCR, CL-3 1 6. 243 (Leie)" I e L 
OLtO^OLtO^ceS) #cfc&fW099/29672> W098/32753, W09 
8/20005, WO98/09625. W097/46556, W097/37646 
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7W z sy-z. 4 - y * > , 5 - ( [ 4 - (2 - (yf i-2-ey : /:A-7§y) 
-ihty) 7iiiH ^f*} - f7 x /yy>-2. 4 - y * y (o-/7 i j> , /> ( 50 
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y - 2 . 4 - y > (hD7'jr/>, EP 0 13? 421), (8)-((3. 4 
-■/CFD-2 - (7il^-/fl) - 2H-1 - "iyyvyy-B-Jn) *f tv- 20 

f 7 y y y > - 2 . 4 - y t > (i>7'j^/>. ep o 207 6 0 5 b 1 ) , 5 

- (2, q - y* * v f 7 y v yy - b - <( ii x f 11) - 2- ^k + v- n- ( 4 - 1- y 
7 ii x n x t ii - *<y y ii) «<.y z 7 f (krp2?7. jpioo8764i-a 

) , 5 - [6 - (2-7;^D- A (>7^^t-7) - ? 7 9 U y - Z- 4 A, *f M T7 
V'jyy - 2 . 4 - y # > (MCC555.EP0 604 983 B 1 ) . 5 - ( t 4 

- (3 - (5-^f)^-2-7i:A-4-?tt l /H) - 1 - **y?QC*) - 7 

i:*] -^n) - f7/yy>-E. 4-^*> (.r ii7 v 9 yy , e p o 332 

332) . 5 - (.Z-?7T)lZ)lXZ)l) - f 7 V V *S y - Z . 4 - V * > ( A Y - 
3 1 6 3 7 , U S 4. 997. 948).5-{[4-(l--*f^->'?n\*5/^ 
) - 7ili] IH - f7 l /'J-/>-2. 4 - y > 30 

U 8 4, 2 8 7. 2 0 0 ) ft . £ » X 0 & <9 « ft M C 31 ffi U X SX * C , t ft Y ft - 
» ft » -3 » H c , *tiiY*i1ICft^*»<PasK*JjrJ:&'*»fi!©*l»a]«»cBBmrtiT* 
y, S**£l*!fo<?> E * ti 8 14) ft <fc &f8f*JSt . Cft S ©Wff»t#8R u T*ann<?> 

- BP V t ? . DRF21 8 9 ft «fc 6* 5 - { [4 - (2 - (2. 3 - P D O F - II,- 

i-Y*)xi-*y)7xzJir] < xfAr} - f 7 y y -y > - 2 . 4--y^>©iS»tt. b 

. B. LolvCay et cil. , J . Med. Clem. 1998. 41. 1 
6 1 9-1 630 ; 1 6 2 7 H ft .£ &f 1 6 2 81<9 0J2dftJ:&f3 9-ICiE«!?ft7ll3. 
5 - [3 - (4-9D07i:*) 3 - Z -7-WC Z 111 - § - 7 i. Z fl 7 II * Z II) - 

t 7V vyy - z . 4 - yty . fi^cAflf7iUHf :ii'?JiZ. :c?lJi?ftZ 
ti6(?)jbft?6<?)i@»tt, J. wrote I et Al. , J. Med. CUm. 1 40 
9 9 8. 4 1. 1 0 8 4 - 1 0 9 1 C IE tK <9 75 )£ C ft -> 7 II ft "? I . 
C 0 0 8 5 1 

» C , MCC 5 5 5 R. EP 0 604 983 B 1 <0 4 9 H . 30«l)U45fflC^/Tv 
©^"pICbTSftTj"?^ : X > 7 'J 9 EP 0207 605 B 1 9615 2ff«! 

UU7H6ffClS<!>J;7C. *fe»24l(i)SiS12 7ll <»2Bti«lT : "tU 
T^;i,7y^ x />3t,tC5 - (4 - C2 - (5-^fll-2-7i:lt-4-<ftt l /y 

;u)-xh + v)] / x>-y^}-f7 v /yy>-2.4--> , ?r> (bm-13. 124 

6)tt, EP 0 332 332 B1981. 4 2fi«l)l; 5 4<TClf<5J;?i:U75l! 
7J?f 3. AY- 3 1 6 3 7tt. U 8 4. 997. 94894$. 32ff«l)U51ffC 
IfQJ;?!:, H/TD-/7Hy>tt, EPO 306 228 A1991. 3 2 8* 50 
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. □ 'J * x / > I* . #J*.I#, AVAND I A (afSiSaO 9ffi«-?fPlfi<t)»SS-?ft#-? 
U. hD7y?/>tt. 0J*,l*ReZu I in (SSiSa) . P R E LAY (aS&a 
). ROMOZIN (SSifiiS) (HI) ifett N08CAL (gill) ( B *) 
<9ii«-?fPiS<4)r#«-?«:4-?9 : ?.C^7 l J5' v />tt,EP 0 173 256 A 1 

7, r/>tACTo 8 (a»a«) <9i$;fi-?ft5iE<i>F*i&-?«:# * z c v ■» 

-? ft 2 . *S 7 V 9 ¥ > tii . m% ft . US 4. 287. 2 0 0<?SISffJl 3Cl*9J;p 
IC U 7KJ75"? ?= I . 

[ 0 0 8 6 ] 10 

#7H^>BPPARr7J:7HJ:. itflCN - (2-^^/17 11*) - L- f 
□ 5/ > H « # , ffl . GI-26Z 5 7 0fi l (;^JTT5O1?Ji^ 

$ffil8?«ffltiSS riippARr/PPAR7^:zhJ ft . ItcP PARr 
VPPARa«573:Xh?Ji2ft6*ti4t3. fltUl^IP PARr/P PAR 

7j:ur, 31 c w - [ (^t y + ^yiJiJi^t-/) 7 t z)ii 7 h,d ymfi £ 

V t <0 & «ik , : Vr^ICWO ? 9/0 8 5 0 1 CaEtt<2Ht6»DRF-5 54 1 5 83V 
<fcCFukuitnDtOLietes 2000. 47 (5). 7 5 9- 7 6 7 IC 
e«9itft»NC - 2 1 OOT-J)!. 
[ 0 0 8 7 1 

»SU < tt , «SSiA?7-)AS*ltd»H;, -&-i&£<i>*- : 77h (eke I ol n 20 

U 8 5, 8 6 6. 5 6 3 9 IS 28 0J IC IE «! <9 £ © . * tt t <5 E X «l C IF 8 b tt Z *? ft 1 
[ 0 0 8 8 ] 

*K*;i/3:> ('/^H'/yjzF) ft J: Z/ ^ <4>&l$m<?>ii8tt , AM?* 1 ;, WeCn 

o,ni Joiincs Bell. J . CKem. 8oc. 121. 1922. 
1 790-1 794 7 S *fl IC H * ? ft £ . * h KH, § 7 tt . flJ^ISGLUCOPHAG 

[ 0 0 8 9 ] 30 

£S&7>?zrzxh ( ± £ ) . * z s * $ # > onf > (incceti 

n ) * lb € 7 . SfC7;^ir>«^7-fH-1 (CLP-!) SfettGLP - i 

h , IS - JBI8 4 § 7 V* 'J > 7 7 9 IT Z X f- . tt &f C flt IS K ft 7 x Z ^ IF tt 81 * ft . 

m*Sl/SD-7xz;i/7 : 7Z>g!SiffSf«fc6fT. PoL^e et ol I in Br. J. 

Pko.Mnft.ool. 1997. 122. 1464-1468 ICielK<9BTS67 
5 8 2 <9 «fc ? affiWttlB * 7 7 a i ;>^^ffi7tSI^3ttl3. 

[ 0 0 9 0 ] 

x**:*flt*»l*B. 7 y ♦/ + e e K ( * I tsoxeP id) . 7 y 7 'J 40 

|J (> I yUCiie) , 7n>?7§F ( * I itencloLdnide). 7t2f- 
\ * ? $ f 5 , 7 □ O 7- □ A s= K (ok I ol-oPfoPa-mUe) , 7 y X * Z U F ( 
» I i toJ-nul" ide) , f* fl/ 7 * § K . h 7 $ K , 7 U C '/ F ( » I i P i z. i 
d, e ) . H7?5M 7 y * F 7 ( * I i qu iAone) . 7 y >\ * § F (f I y 
kexa.m i cLe) . 7i>7HF (P kenUtotmide) * V h V 0 ^ ^ 
K (to I c/c laffiiAe) ; 1 U 7ft* I < tt 7 ') XC ') F (3- I imePiM 
cte) $^tt7 l J?77F?M. F^7?SF, 7'M>J7^F, 7 'J 7 7 : / F , 7 
!I«*X'JF. 7 y t F > . 7!/ytflCF»J;»7y^i;yFH:, 0J 2. I* , §UA8 
T I NON HOECHST (88(88) . AZUGLUCON (fiSSS) . D I AM 
ICRON (SSiH) . GLUBOR I D (aftft*) . GLURENORM (Sftft 50 
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«) . PRO-D IABAN (SSIfSIf) ft^&fAMARYL (aitffiffi) <Z> ffi jf -? ?p ifi 
rtlTU J JF2 ?= 3 . 

[0091] 

GL P - 1 R, lily W. E . SckmioCt C £ D io-ieto I to. 
28. 1?85. 704-707 C . U 7 U 8 5 . 705. 483CiE«7*lfefl 
0 ! /iy>i(insu I inotropic) 9 y A 7 H ? 3 . *«EJlg7&fflt 
IfflgrGLP-17lTZXKJtt.!tflCUS5. 120. 7 1 2 . U S 5 . 118. 6 
6 6, U 8 5, 512. 54?,WO?1/114573V«fe&fC. OMkov <> C 
* l J J. Biol. Clvem. 264 (19 8 9) 12826 C 1 m 7 Jl 7 1 1 1 
GLP-1 (7-3 6) NH 2 i?f SftfiJ;&af fttgi*tl . SS FGLP-1 7 10 
U Z 7 M CI*. » C . % * V * * 7 ^ K E & tt <?> » 3 6 # . GLP-1 ( 7 - 

36) NH 2 *^(9 3 7§l9ffiI?G I y ii ft7U JGL P - 1 (7-37 

) co a j ft ttasi! v t <z>££#ft «fe s * ti . ^tict*. gln' -glp 

-1 (7-37), D-GLN' -GLP-1 (7-37). 7 {! f iH Y 8 ' - GLP 
-1 (7-37). LY8 ' 8 -GLP-1 (7-37) » «fc Z* , » C GLP-1 ( 7 - 

37) OH, VAL 8 -GLP-1 (7-37) . G L Y 8 -GLP-1 (7-37) . 
THR ! -GLP-1 (7-37). MET 8 -GLP-1 (7-37) fi£Z/ 4 - 4 
§y^?DC*Z*-GLP - 1 * «C»HH<i)tt, G^ei? >? 
CJ: 1 ) D ioiieto I ia. 1999. 42. 45-50 CletttftfcGLP 
7^:z hSBH$l : t : l2 ! />-4 (exenitn-4)?JiI. 20 

[ 0 0 9 2 3 

*BBSBt7«B3?IJ8!§ rg-fflI8<f$7>/y>S5§tt7>*:rz7M |* . wooo/ 
78726C, A tU7^J^f*PM8812ftV©.W(xn» >i C £ ') J. PUCm 
CioO I . EXP. Tker. 1996: 278: 82-89 CiBffc?tlfet<9<?> 

[ 0 0 9 3 ] 

««R*7i:iHH» i lfttt. »n<tt')A7V:F ( r e P a. » I inide) * 
fctt J t<PB*ttCSrFSU*Zii7*aZ. 

ItftH <tt, ffifi]f#5D-7xZ)l>Bfl&g&$#l*. ^tT'JiF (no.te> I in 
ide^fctt^EHttCfF&UttZiS?*)*. 30 
[ 0 0 9 4 1 

? f 7 U I I 1 (N - C ( K =7 > 7 - 4 - 'f v 7 7- □ C ^ V 7 □ \ * V )U ) - » h * Z ;i/ ] - 
D-7xZ/l/77Z>. EP1 962223V«fe6fEP5261 71) fiX& i )K7 i JZ\ t 
( (S) - 2-lMf-4 - (2 - [[8-*?*-1- C2 - (1 - n'J^Iin 
7xZ^3 7f )U 3 - 7^/3 - 2- tf* */ if ^ EP0 1 47 850 

A 2 . »C 8 1 M®*M« 1 1 . ft,fc&E P 0 207 331 A1) I*. 

©ssiiwcsifflufexictc. ^tifti-atttaoKauc. ^ftYtiiftcftSSjQ&jjos 
fi &&%i&mo)%%%.ii£®\zmKtti-z*i v , ftft£tf»9n«. e n lis s 8j ay * z< si * 
Jit. ctmo ; pj<T»t*»b7*Jii«©-aP)£t7. *8mn»7«ftfli*Z7-T7yzi i 

© m m I* . EP05261 7lBltfel*US5. 488. 5 1 0Cft4Dilt?tt.Tl)7 40 

tounc, nA$i» ( f » ) tat«. unions, » c . as jk 8 « u u i o on 
sa£&»cfij&TZBEisa*»0#ai*iHt. ffiwis^c.fcv^aiaii^-ap^ti. * * 

BE 7 I* . »H (ttBS^RHl, J;V»n <ttHSt«ltJ. y A 7 'J Z K tt . 91 
XI*NovoNorm (fitftAtt) Qa«7fPlfirti7l)3^«7»#7? : 3. 7 1 ) 
Z F I* , flXUBTARLIX (»»&«) 3>iS«7iPflS7-tl7l)Z»S7*«#7*Z. 
[ 0 0 9 5 3 

a-7JH]-7 7--tr?l$E] ; 5-l*. *iR*^*«**ft»ttfc#t*©3«tt*»Cll*r 
J /JvJlO a - 7JI □ 5/ r-iTB* tfitt Z - * 3 * ffi C 53 tt « ft S tt 7 & I . 1 <0 «fe ? 
ft ft e W 0 CJ I* . 7 3 /U 3? - 7 (olcolI- t OSe) . N - (1. 3-7CFOt-/-2 
-7- DC AO A'jJ-JlJO (volI iolnmine) ( a? 7 'J 3? - 7 ( v of I i 50 
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lose) ) ft } -? t -j ) ~s V 1 4 v y Cieoxyno j i r i m y g L n ) 
8»#57yh-JKmi>l itol)?»I. 7UJt-ZBt. 4". 6" -VTt 
tV-4"-C(18)-(1. 4. 6/5)-4. 5. 6 - MJ t F D 1 5/ - 3 - t F 

□ *->^f;U-2-5/9D-\ + V = ;i/7$/} 7JlhMJ*-Z?*3. 7 % hist. -7, 

0 - 4 . 6 - -/T-JT * V - 4 - ( [ 1 8 . 4 R. 58, 68] - 4. 5. 6 - 
HICFDty-S - (tFD + V^f^) - 2-->7D\ + -t2>-1-'('^] - 7$/ 
} - a- D- 7*:C?/?* - (1 T4) -0-a-D-7ilDC7/5'^- (1 T4 
) -D-7^DC7/-7Vl7E«<5t<P^H«?ftZ. 7 3 ;i/ 3? - X (U84. 06 
2, 9 5 0 ft «fc^E P 0 2 2 6 1 2 1 ) tt , ft 31 n C 31 ffl U £ X M! t C. - ft ft » o *l 

sue, »cftft»a>B*a»j:»*iifl©*i»4af»cB»tti7« v . t^sisai^n 10 

lt®»«C»D7. 7J;U7J?-Xt« fflJfcBTGL U C 0 B AY (SSi&«) ©SSI?* 

»©»«?»*r?t?v#qr*?*>7. ss 7 y h - a , «^hjd iastabol5o 

(SttA*) * 3 . 

a-7;m;/7--tr HI 303-1*, » * b < tt , 7U«-7. *7ya?-Z»J:&f$7y 
[ 0 0 9 6 ] 

GLP-l&fr^JinMfllfiSHSOfllCtt. J- CI in. EniocM no I 
. MetOLi. 2 0 0 0, 85 (3), 1 043-1 048 ClSf(5tO, *f C C 
CK-8, fiif DiOLteteS Ca)-e IH8 ; 21; 8 9 7 - 8 9 3 IC IE 20 
IK <0 t <t> . HC73;y>?yj;&' i t0&M#, fflitt?7^ l J>f F ( P J* a. m I inti 
de) CtmcR**tl3fcit?ttttll. 7 $ 'J > I* , O. G. Ko I 

tefmoin H IC J; -p T D iateto I o? ia 39. 1 996. 492-49 
9 CtEttrft7UJ. 
[ 0 0 9 7 ] 

r a 2 - 7 F 1/ ^ 'J > 7 > ^ : 7 I- J <t> flJ IC tt > Diatetes 36. 1 987. 
21 6-220 C IE « <9 ^ 7 7 'J V - h ( m i <L a. » I i zo I e) *Stti?tf, C 
ftlCl!R£?-ftZfrit-?f*«l). 
[ 0 0 9 8 ] 

3iEbfc!»SFXiwciim?ftTU3. fii»*zii#**#a&fG:ffl**z*#. i^isa 30 

[ 0 0 9 9 ] 

7'j:f, □ 7 7 y ? 7 > . e * 7 y * y > . h 0 7 y 9 v y . 7 y y + 

«F, 7 'J 7 y F . 7'J / \>5 : 7$f ; « 7 V \- \ *-? F > 7 D D ? D A $ F , 7 y 3? 
l^'JF, K ;U 7* ^ K » h7^SF, 7 y C •/ F , H7nF. !7 U =^= K > , 7 y *\ 
* ? $ K . 7 x > 7 * $ K . F )l 7 7 $ F , 7 y X C 'J K ft «fc 7 y 7 =7 F 1 . * £ tt 

. s^77'j:f, y/c7yzK*fctt*i**^>-?ay. nc, s 4 e * 7 y * 
D77yr/>s^aF07yr/>?Ji?. 40 

[01 00] 

□ -KM. * ^.ttffiS ft Z iSttS&H rjKe 
MeCck iniexj <5SfiI, tfeisiXo: Patents lntel»na.ti 
onal (fflitt, IMS Wof Id Put I ioations) S^Uf-H- 

t b t El tttgttft j; e#» t . * > c h □ ft .fez* >r y ear ©SB 55 

[0101] 

»C. 7^?f : /fl.t?f7-<f-IV (DPP-IV) # « ft 3 ffi . 5t C iH K #5 . C 50 
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VrSCZSaR*. 7*3-7BftT4 (IGT) ©ffitt. S«t>a^Sffi"%lM 7 A- 
□ -X^lttt. «It7VF--77, trh>tE, 1 ft X . flE ft ft ft <fc 2* t ft ft . Hl« 
* Z# * A V h Z . ft 9 ft ft. £*.tt«JtCftl) Y. *$<b C J; I ffl^tt t 

. ^^T^ftttQ^ES. ftfiOftft, tfettftftOfettcftft?*. 

[01 02] 

«W«»»ttftE7*At-|-«'C«ft-***. 
[01 03] 

*?ga8tt. nc, Hft. frft*£ttft«&K)£ffl<i>;fe4»ci>*§ ft Settle. *fgBBlCJ:3tt 10 
[01 04] 

*f§BBic2§?ft2tt£ttS<be%ft£&f^9fcIfft/fvt. u#us#n 

[01 05] 

ni&m 1 

1 - [ [ [2 - [ (6-9DD-z-eyy:*) 7$;] -1. 1 --/^hih] 
7$/] 7«n: - 2-5/7; - (8) - e □ y y > - m is 11 

A. 1 - 7D07t!f ^-2 - (8) - t ;7/C0 1 ^)' 

M « ft IC ft Ufe9DD7Cf Mit*20. 0 * (180. Ommo I 20 
2'J'7Z*?7*(0. 70inmo I ) ii)TFni ; D7 7)'l«1 50mLt, L-7-D 
'J > 7 § F 2 0 . 09- (180. 0mMol)<5Tl-7tFD77>ilI 500linLi: 
. 457>^JMtT«TUT^iDU^.. a I)?. C ® JR 0 » t * 31? ? «> C E ■* IB, «Hft 

cm ufe. an?. »y>A»ttt*t7fe«c«»»t iu. a»tNoL 2 so 
an?. Na. £ so, t jatT^su.c©»e<9 8»c. MJ7 

JlfDPMIAtt (25. OtnL.O. 1 SOiniiiO I ) t-MC*»Ufe. ftl)?, fi 

ee 1 1 B#n]£s-?fiKS«]ica u . s u*.iS0B«ste/ e ©ssast □ k a y 7- ( r o 

tova.P) ?ftSS U fc. ft«ftCEftXfAt»ftUYftfJ<?>M,l7AtfnBftftJ!K» 
[0108] 30 

aufettt. Eft x f a >; 7X >: © m ? * e u £ . ai)?aa»tRExf ^cttiBu . a 

H?*fltBiIf *?2Bilt#b*. ail?. Slo1+fe*ift;t§t7XVJ§7X?ftit7ft& 
0,aft?7*5"5Z*?ttft?tt. &ft.£&fft*i&U7. 1 - 7DD7Cf*-2 - (8 

[01 07] 

b. ieii«£jB«<?>*ante?&0!fis 

C H 2 C I 2 6 0 ml»A^fe200mK577ZDC. 1 . 8 5 ? (?. 2 7 mmo 
I) <92-[(5-7nn-2-e'Jz-y^)7is/']-i. 1 - -y a ? n, x ? k 7 $ 40 

> * «t Z# 3 . 9 5*0K z CO 3 t^JOb. ftft»tiK»«t"?ft»Ufc. C <5 » SPEfctt 
IU. CH 2 C I 2 30m I C ft E U . A) ?»«0fc±E<l>aft*Mfcft»1. 20? ( 
7. 1 4iniiiO I ) t»i<'n)IJl0lt. SDfelfttt, tlTZBIIS bfe.a 

u?k 2 co 3 t a?K*b. ftftt □ t- a v ytmmb an? 8IM8/B 

i otOL^e Fla.Sk ?D7h757<-2/ZTAt8fll;. Ift^f l/>t?iX 

* ? / u TffliiT. *aii*tst ^ u *y^±?««u . &EMSF* 

[0108] 

C. *H<kft»99iH 

±E B ) ?IHI!Ufe»i*Iftft»tttJlf h?CFD75>20lii I CftE U . ft 50 
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atciiftjKfirxt 2o»iaiai;fe. sisatstiffi u , dfa»??, x u ? 

*£#>7>-*JI»U. * ■ ft ft • t . 64* -1 6BX:<0t7*7 4l'&<DB#)l 

UTife. 1 3 C NMR ( P P m) = 1 1 ? . 17. 
[010?] 

ntzm 2 

* K fl9 IC IS 16 flj 1 C ft II . i t© + ©7$>t^iQ±lE*fettl5Bfi<?) 

ol) 1 - [2 - [ ( 5 - 7 7 y - 2 - C 'J 7* Z A, ) 7$/3 -1. 1 - V^fJlXfAf] 

7 $ 7 : 

b) i - [z - [ (5-Fy7A*o>f 7^/] -1. 1 - V * 
f n x f n 1 7 ss y ; 10 

g) 1 - C2 - C ( 4 - * f A- -X 7 y * A, ) 7 5s y ] -1. 1 - : /^TiHfl] 7 5$ 7 

oL) 1 - C 2 - [ (3-7DO-2-C'J7 , ZA/) 7$/] -1. 1 - ! /^f JHf^] 
7 5s 7 ; 

e) 1- [2 - [ (4-1* y7**D*fJU-2-ey? , ZA) 75/3-1. 1 - 7" A 
f II X f II 1 7 5s 7 ; 

f ) 1 - [ 2 - C ( 3 . 5-V?DD-2-C i ;^Z^)75/]-1. 1 --/^f JH 
f Ar ] 7 5 7 : 
[0110] 

» ) 1- [2 - C ( Z - h >J 7 lit D * f )l - Z - £ V Y Z )\>) 7$/] -1. 1 - V A 20 
f h X f h 1 7 5s 7 : ■ 

k ) 1 - [ 2 - C < 2 . 2--/^f - ^f^y?OC/l,) 7^/] -1. 1 - 7* * f 

;Hf ^] 7 Ss 7 ; 

i) 1-[2-[(4-^DD / X> N /'f^)7^y]-1. 1 - AlflU 7§> 

j) 1 - [ 2 - [ (v4y?ac^7$y) a * = ] -1. 1 - t* * f ;u x 

f A* ] 7 5s 7 . 
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A) 1 




C C [ 2 


- [ ( 5 - 


-7 7/ 


-2-C!) ! / 


z AO 


7 $ / 


] - 1 . 1 - 7* * ¥ )l X ¥ 


)ii 7 




/ ] 7 XL f )l 1 - 2 


--7 7 
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soamait, fifeHft cat* 



= 4T - 4?t, M C NMR 6 118. 8UPm (CN) ) H7; 30 

B) 1-[C[2-C(5-f-y7^^0^f;i/-2-f'J7*Z^)7§/]-1. 1 - 
! /^f IHH] 7$/] 7Cf - 2-7 7/ - (8) -CD U #7 
«74 hfiH# (BA=1 7 0" -17 Zt. ' 3 C N M R 6 11?. 3 1 P P hn ( 
CN) ) H7; 

C) 1 - C C C2 - C (4 - * f lv\yy 4 AO 7$/] -1. 1 -VtTkl.rKl 7 

7 Hf 111 - 2-7 7/ - (8) CO 1 ; 7" fegHft (8£^ = 40' 

-4 2t. "C NMR 6 118. 11 P Plti (CN) ) U7 ; 

D) 1-CC[2-C(3-7DO-2-f l >l7 , Z^)7$/]-1. 1 --//f)Hf 
ill 7§/] 7-dfA-] - 2-7 7/ - (8) -COU-T^-jfiM. *7«706l 

(Efe=144' -1 46t, 13 C NMR 6 118. 21 PP. m (CN) ) U 40 

7 : 

C 0 1 1 7 ] 

e) i - ( [ [2 - [ (4-MJ7JUD/f i-z-ey-/:ii) 7$/] -1. 1 - 

'//fulfil] 7$/] 7<2fA-] - 2-7 7/ - (S) - C □ 'J 7* > »K »S . felfe 
Bft (K)S=3 8" -40t, 13 C NMR 6 119. 5 7 P P ffi (CN) ) U7 

F)1-[[C2-C(3. 5--7 , 7DD-2-C l /-7'ZA)7$/]-1. 1 - V * f 
)HU] 75/] 7 XL f Hi - 2- 77/ - (8) - C O '/ 7" 7 " l&Bft fi , 66Eft 
( tt A = 1 0 8 ' - 1 1 0 t . 1S C NMR 6 119. 34PPffi (CN) ) H7 
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g) i - t [ [z- [ (8-h'J7**n^f ^-z-ey/iJi) 7§y] - i. 1 - 

'/^nifll-] 7§/] 7 V? Hi -2-5/7/- (8) - C □ 'J 5/* > " J&ffi Jt , #7 

7K7 'f h SH* C»*=l 1 r -1 Ht, " C NMR 6 118. 1 8 P P m ( 
C N ) ) HT ; 

H) 1-C[[2-C(Z. 2--/y? Jl - 1 - ^+y?DC*) 7$/] - 1 . 1 - */ 
ALU] 7 § / ] 7CflH - 2 - V 7 7 - (8) - C □ 'J V > - *■ * . 668 

# (K^= 2 2 5 ' - 2 2 7 t, ' 3 C NMR 5 119. 2 4 P P in (CN) ) H 
T : 

[01181 

I) 1-[[[2-[(4-7DO*l>5M*)75/]-1. 1 - ! /^fiHf 7 10 

$ / ] 7cn] - 2-5/7/ - (s) - cnyyy-iii. & fe .a & b # ( st a 

= 1 21* -1 23t- n C NMR 6 119. 3 4 P P m (CN) ) H7 ; 

j) i-[CC2-[[(V'fy7-DC^7^y)»^acz^]7$7]-i. 1 - * 
nif*] 7 $ / ] 7 « f a> ] - z-v7 / - (8) - e □ 'J v > - jftffim . em* 

(»A = 1 2 8* - 1 8 0 t, 13 C NMR 6 118. 1 OPPm (CN) ) H7 

K. ) 1 - C [ C2 - [ C [ (4-5007i:^) 7$/] * K * Z H ] 7$/] - 1 . 
1 - V A f )\,T. f h ] 7$/] 7 XL J ill - l-V 7 J - (8) - C □ 'J s 7 > - MBSffi . 
Seilf (KA-I U' -1 1 4t, M C NMR 6 119. 67PPm(CN) 
) H7 ; 20 
[0119] 

D 1 - [ C [4 - [ ( 5 - v 7 / - 2 - c y -y z ;i/ ) 7 § / ] 5/ ? □ >\ * 5/ ;i/ ] 7§; 
] 7i2f;u] - 2-5/77 - (8) -coy^^nM. fifeaft ( at a = 2 4 2 ' 

- 2 4 4C, ' 3 C NMR 6 119. 3 1 P Pm (CN) ) H7 : 

m) 1 - c [ [4 - [ ( 7 x z n, x n, * z ) 7$y] v ? □ m= 5/ ;u ] 7§y] 7cf 

] -2-5/77- (8) - C □ 'J . SfeHtt ( it A = 1 20* -1 22 

t. ,3 C NMR 6 119. 25PPm(CN) )*(,"?: 

N) 1 - [ [ C4 - C\>VM^7$7) 5/ 9 □ \ * 5/ ^ ] 7 $ 7 ] 7 C f Jt ] - 2- 5/ 

77 - (s) - e □ y 5^ > »» a* , ae*s^tt(fiui i y ) e # ( a* a = 7 8 • 

-80'. 13 CNMR6 1l9.68PPm(CN))VUT; 30 
0) 1 - [ [ [4 - [ [ ( 4 - I- 'J 7 h X □ A f h ) -Z-C^'/IJI] 7$/] 5/5 
□ «\ * 5/ ] 7^/3 7 -d f * ] -2-5/77- (8) - C □ 'J 5/" > " ftttfi . S 6 H# 
(> 3 0 0 t?t», 18 C NMR 6 119. ? 7PPm (CN) ) H7 ; 
[01 20] 

P) 1 - C C4 - [ [ (8-H)7**a^f*-z-eyy:*) 7 $ / ] V ? □ \ * 

V h ] 7 SS 7 ] 7 XI f 111 - 2 - 5/ 7 7 - ( 8 ) - C □ '7 5^ > " ffiBtft. * 7 * 7 4 h fe 
E # (a£A=289°-292t:« 13 CNMR6 119. 65PPm(CN))* 
U T ; 

Q) 1 - C [ [ [4 - C (4-?DD7i:*) 7 Ss / ] V 0 □ \ + V h ] 

7 $ / ] 7CU] - 2-5/77 - (S) - C □ '7 5/* > - US ft , tlfilft ( B£ A = 1 40 

60' -1 B2C, ' ! C NMR 6 119. 1 ?PPm (CN) ) H7; 

r) 1 - [ [ [4 - [ ( 5 - h y 7 ^ * □ * f ;u - 2 - c y 5/* z ji, ) 7$/] v 

v h ] 7§/] 7 nf ill - 2-5/77 - (s) -cD!/y>iiii. n e b # ( 

K A = 2 7 0 ' - 2 7 3 C, ,3 C NMR 6 119. 0 2 P P rti (CN) ) H7; 
8) 1 - C C [4 - [ (2-7DD-4-Cn-7:A) 7 $ 7 ] V 0 □ \ * V II ] 7 § 
7] 7CH] - 2-5/77 - (S) - C □ y -T" > ~ »•» . £l 6 B # ( ft A = 2 9 0 
' - 2UC> ' ! C NMR 6 119. 28PPm (CN) ) H7 ; 
[01 21] 

T) 1 - [ [ C4 - [ (4-?CID*(> , /'ffc> 7 5/3 V 0 □ /\ * V H 3 7 § 7 3 7 XI 
fUl - 2-5/77-. (8) - C □ 'J 5f> -■»■«. 6eH# (ttA=260'-2 50 
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6 3 G, 1 3 C NM R 6 119.'29PPm(CN))*U7: 

u) 1 - c c c 4 - [ (2. z - v * f h - 1 - *ty?DC*) 7 5 □ \ t 7 

;n 7§y] 7x1 f hi - 2-5/7/ - (8) - e □ y 7* 7 - matm , & & h ft ( at a 

= 290* - n 4t. ,3 C NMR 6 119. 3PPffi(CN)) H7; 

v) 1- c C [4 - [ ( z - *< y y f 7 v y h ) 7 ss / 3 v o □ \ * 7 hi 7 $ / 1 7 -e 

f Jlr 3 -2-77/- ( 8 ) - C □ '/ 7 1 7 " , *7*70ftH* (fit A = 2 4 

6° - 2 4 8 t, 1 S C NMR 5 1 19. 3 2 P P m (CN) ) H7 ; 

W) 1 - [ C [ 4 - C (4-->7/7ilA) 7 $ / J 5'7D\t5'JH 75/] 7 XI f 

h ] - 2-5/7/ - (s) - c □ y v > - &Bt & . s e b ft ( at a = 1 65° -1 67 

t, 1 3 C NMR6 1 H. E ? P Pm (CN) ) H7 ; 10 
C01 223 

X) 1 - C C [4 - [ (V 9 hUl-h) 7^/3 V 1 U\*V hi 7 $ / 3 

7 XL? hi - 2- 5/7/ - (8) - C □ 'J 7" 7 - SBIS , £ E ft ( Bt A = 1 89* - 
Hot, M C NMR 6119. HP Pm (CN) ) H7 : 

Y) 1- [ [ [4 - C (5-9DO-2-*(> v /f7yy^) 75/3 7 0 □ \ * 5/ h 3 
7 35 / 3 7 XI f hi - 2-5/7/ - (8) - C □ 'J 5/"> -i&ffiffi, 6»<ttlBft (Bt 
A = 2 9 0 * - 2 ?4t, 13 C NMR 6 120. 3 2 PPm (CN) ) H7 ; 
Z) 1 - C C [4 - [ C t ( 4 - f> y 7 h * □ * f h ) 7 x Z ;i/ 3 7 A< * Z A 3 7^/3 

y?n\tH3 7s*/3 7xi? hi - 2- -7 7/ - (8) - e □ y 7- 7 - m at ffi , ft % 
it e a ft (at a =135* - 1 3 7 G , 13 c nmr 6 119. nppm (cn) 20 

) H7; 

AA) 1- C [ [4 - C (Z-fJLZh) 7 h * Z 3 7 $ / 3 7 7 □ \ * 7 A 3 7 5/ 
3 7 XI f hi - 2-7 7/ - (8) - C □ 'J s /7 &6*S^ttHft (Bt A= 7 

5 ' - 7 7 t. ' ! C NMR 6 119. 5 8 P P tm (CN) ) VU7 ; 
C 0 1 2 3 3 

BB) 1 - t t EE - [ (4-7**Q7rI*) -1 . 1 - V X f h X f h 3 7 $ / 3 
7 XI f hi - 2-7 7/ - (8) - CD'J^^-fiUS, S^«^*eitt (8tA=1 
9 8 ' - 2 0 0 G , 13 CNMR 6 119. 28PPln (CN) ) U7; 
CO 1 - C [ ( 1 . }- s y^fh-Z-7j.ZhlLfh)7^Jl7Xlfhl-Z-y 

7/ - (s) - c □ y y 7 -Hat* . 6 e n * (at a = 21 2' - 21 4t, 1 3 c n 30 

MR 6 118. 6 1 P Pun (CN) ) H7 ; 

DD) 1 - ( [ (4-^>f At' 7 50 [2. 2. 2] - U) 7§/] 71! 

f hi - 2-7 7/ - (8) - C □ y 7- 7 -HBtll, fll € ttttft ft £ H ft (Bt A = 9 9 

* - 1 0 2 G . 1 1 C NMR 6 119. 2 5 P PM (CN) ) U7 ; 

EE) 1 - C [ C4 - C4 - ( h y 7 h * □ A f h ) 7 x / 1= 7 3 7?0 / \ + 7JU3 7 § 

/ 3 7 XI f hi - 2- 77/ - (8) - C □ y 7* 7 - «B8 » . ^7 7Tv7^hfeHft (> 

2 6 0 t?*fif. 13 CNMR 6 119. 2?PPm (CN) ) U7; 

[01 243 

FF) 1 - C [4 - C4-7DD7x/*7) 7 0 □ \ t 7 A 3 7^/3 7Cf )U - 2 
-7 7/ - (8) - C □ y 7" 7 - tttttt . *7*7*l*eHft ( St A = 2 3 2 ' - 23 40 
5t. ' 3 C NMR 6 119. 6 1 PPm (CN) ) H7 ; 

GG) 1 - C [ [4 - C (3-1- 'J7)U0/f)l,) 7x7* 7 3 7 0 □ *\ * 7 h 3 7$ 
/3 7 -d f A3 - 2-7 7/ - (8) - CD'/ 7*7 -HBBtft. M « ttffi » ft 6 H ft ( Bt 
A=1 20*-1 22G. 13 CNMR 6 119. 23PPm (CN) ) H7; 
HH) 1- [ [ C4 - C (8-?DD7i/ty) 7 7 □ \ * 7 h 1 7 S= / 3 7 C f hi 
-2-7 7/ - (8) - C 0 'J 7" 7 - &B$ ft . J*«ttjKft&Htt ( Bt A = 7 2 * - 74 
G. 13 C NMR 6 122. 0 2 PPft) (CN) ) U7; 

i i) 1- [[[1- [[ (4-?D07xz/u)7s;/3 a h a? z A? 3 - 4 - c ^ y y 
z a 3 7$/3 7 -e f a 3 - 2-7 7/ - (s) - e □ y y > - aaaiai . $ e b ft (at 

A = 1 7 2 * - 1 7 4 G . 13 C NMR 6 119. 64PPm (CN) ) H7; 50 
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[01 25] 

j j ) 1 - [ [ [1 - [ ( y << v 7- □ e h 7 $ / ) n*:*] - 7 

$• / ] - Z-V7 J - ( S ) -t.-Dll^>— mifttfe, 6 6 B # ( fit & = 8 2 

' - 84t, 1 1 C NMR 6 118. 1 1 PPm (CN) ) U7; 

K K ) 1- C C [ 1 - ( 4 - 7 i Z A- - 2 - f 7 V '/ A- ) - 4 - C ^ 'J =/: 7 $ / ] 

7Cf a] - 2 - 5/ 7 / - (s) - c □ y y y - tsssi . & e a ft ( « a = 1 4 1 * - 

I4 3t, 1 5 C KMR 6 IH. 64PPm (CN) ) H7: 

LL) 1 - [ [ [1 - C 4 - (4-9DD7i:^-Z-f7 l /H] - 4- C^'JVZ 

A< ] 7$/] 7CH] - 2-5/7/ - (8) - C □ 'J ^ > - SBSffi , *7*7UfiH 

ft (fit A = 1 8 0 * - 1 6 2 t . 1S C NMR 6 119. 3 P P m (CN) U7 ; 10 

<Fl <fc 

MM) 1- C [ [ 1 - C (4 - (4-*h*5/7xZA<) - Z - f 7V V )ll - 4 - C * 
IJ'/IJI,] 7 § / 3 7 *2 f Af ] -2-5/ 7 / - (8) -CD 'J'/J-llI, 7 * 7 <f 
K6Bft (K^=1 54° - 1 5 6t, ' 3 C NMR 6 119. 3PPm(CN)) 
H7. 
[01 26] 

nmm 3 

1 - [ [ [1 - [ (4-9DD7iZJl) 7. h % - h ] - 4- C*( , J , /:A] 7$/] 7 

- 2-5/7/ - (s) - e □ y 5/* > - mam 

A. ttltfltt t U T ®*B{b6*9&H 20 
7 5m I <5CH 2 C I z <5A^»Z00m I 4. 0H20. 0 m m o I ) 

<91-(tert-7 , f- + 7^/Uacz^7$/)e^y5^>Jf < fcC7. 4? (5 3. 3m 
mo I ) <t> K 2 COj 1 5£ to U < !6»t)Kffl + -?)1>aPUfc. C H 2 

C I 2 3 Om I CSStfe. 1A)?flKUfe±ie<l>iHtilHta»Z. 3 0 » ( 1 3 . 3 
mmo I ) t*-a < y *»J0Ufe. £0 fciSSE&t , M?8 BIB» Ufe. 3!ii?K 2 
CO s t I, i*tDhAv??Iltit. SU? 8 IM8/B i Ota. 

* e F la.Sk 7Q7(-777<--7 77i,t«ffll«Ht^fl/>t<93%^?y- 

t j§gf»j i \j -zm u t . *ai»«t 5/ y *!rA'±?a«u . eatiii«i?)ti 

# 1 - C C C1 - [teM-TFt^llJD^sy] - 7 5/ 

] 7 C f A* ] - 2-5/7/ - (8) - CD!)y>t. »tfi»H7ife. 5/" * * > + 30 
©4. 0M HC I 7. 5B»BI.4il?C«5t-tOc7$>tlK«llU. 1 - C [ [ 4 
- C ^ 'J 5/" Z A, ] 7$/] 7GfiH - 2-5/7/ - (8) - C □ '/ 5/" ><?> " UK IS t & 
6i*H7ife. :97S> ( 3 0 0 mf , 0. 97mmol)>CH 2 CI 2 30m 
iav^6fK 2 CO 3 560m?-(4. 0 2mmol)<j>7K/piI£B>IC> 1 5 m I <9 C H 2 
C I 2 cSSl^i 7 om? (0. 8immol)<i>4-7DD'K>-e , >;*A'*zA'it 
<b$»t*o < y ^aiu*. 5X)*ss-?2^^m u. »u?*a? 1 

8i%^m U*.. EtOAc/7X©«S5aiCJSEl)T. 8 IM8/B iota?e Flo, 

[0127] 40 

±&?MKl/fc)ltltatt1tft*t. 15ml 5 /^ + if> + ©4. 0M HC I CfSUfe 
fi»»t*»?5*IH» U. Xll?DhA»??lf U. » 1 1 "? 5 $ * > 7" C tMt 
. *Bfca»tKAZ5 2* - 255C<5)S8eiftH7i^. 1 3 C NMR (PP 
m ) = 1 1 9 . 2 5. 
[01 28] 

nmm 4 

*ttttcn*ffl30¥mc«Ei>, i t<9t<4>4-C7DD / x>-t?>x;i,7rvz;i,m^»t« ¥• 

OL ) B <b 5/ 0 □ \ * "9- > % K 7R Z A/ : 50 
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i> ) ft ft 4 - 0 □ □ *t 7 V* A h : 

o) Hft4- (MJ7**D*fJlr) 7xZ*ZA>*ZJI>:»J:0 
d ) Ht7i:^ZU:* : 

a) 1 - C [ Ci - (5'?D\t5'*n*:*) - 4- c^y/:;U 7$/] 7 « f 
;u - 2-5/7/ - (s) - e oyy 7 - ft asm , s e a # (K)&>3 0 ot. 1 3 c 

NMR 6 119. 6 1 P Pm (CN) ) H7 ; 

B) 1 - t c [1 - (4-5od^>i>^1') - 7^/3 7 -e f * ] 

- z-v7 j - (s) - c □ y -7 7 - ftttfi . & e h # ( at & = 1 52* -1 set. 

' 5 C NMR 6 1 I ?. Z8P Pm (CN) ) U7 ; 10 

c ) 1 - c [ [1 - (4-n;7**n^n) 7 x z * ] z * * z * ] - 4- c^'j-/ 
z ;l ] 7 § / ] 7 « y ] - 2-5/7/ - (s) - e □ u 3^ > - aat» . & e a ft (at 

*>3 0 Ot. ,3 C NMR 6 119. 2 5 P P m ( C N ) ) : ft «fc U 

d) 1 - c c (1 - 7 x z h * k * z h - 4 - e ^ y -7 z * ) 7 $ / ] 7 nf in - 2 - 
5/7/ - (8) - c □ y 5/- 7 - ft & ft . & e a # ( at & > 3 0 0 1 . 1 3 c nmr 5 

119. 58PPm (CN) ) 

t 

[01 29] 

XX 4! 5 

1 - [ [ C 4 - [ (4-7Jl*D'X>SMAr) 7$/] V 0 □ *\ * V K ] 7§/] 7t!f 20 

* ] - 2 - 5/ 7 / - , 8) - C 0 y 7 1 7 - ffiBtffi 
ftllft*»ft9*Hftft»0Ml( 

THF30ml<5A^*100rtil77X:C, 0. 3 2 6 * ( 1 . 3 8 m m o I ) 9 1 

- [4 - [ (4-7it*D1>/U) 757] 7 7 □ \ * 7 A< ] 7 § 7 ft «£ 0 . 28 
5HK 2 C0 3 t )£ l > Idlt*It?»»Lfe. C<9/$iPii^iB5IC« THF1 0 
mlt9 1-JDD7CfA-i - (8) - y7yCD!/y>0. 1 2 0 * ( 0 . 69nn 

mo i ) t*-»<«/**Jnufe. iufeise?»tt»-?5a^flt o * . *yniat 

ifi-?ift£U. i*tDhAv??Ml*. Kll? 8 IM8/B iota.?e Flo. 
S k ?0Th757*- ! /7f/»t8Hl> ftft*?U7 t f 3 <i>5%*?/-^$>fft}8 

km v u -zm i) t . v y 37-;i,±-?ss u . ftitft£ff*as<?>i*i&ftGBi£i e 30 

C01 30] 

±ie?iiiiiufe»iiftanta»t2om i <PttJtBKxf^c*wu**. Sfct 3 icftft 

7k*;trZ?E0»Hia«Ufc. AB»tl6*n« b. »ll?D M y??HU . 1 
0ml lA-yilf Al-7*?2Bft»U. aS*77-C;tM7. $ Hft S t» t . Bt jft 2 1 
2" - ZHC, 1 s C NMR 119. 2? P Pm (CN) <5fieiftn7»*. 
[01 31] 

B W «J X t . fflfcl*X<!>J:7C»K-?*Z : 

* * * ^ : 1- [4 - [ (4-7**D*t7SMAO 75/] y?D\ty*] 7§>: 40 

l>7>7-1, 4-5^7$/7?OM=-77 (4. 32?, 37. 9mmol) ft J: 
K 2 C0 3 (7. 0 * . 50. 5mmo I ) <9)KI$CH 2 C I 2 S»7 5m I C, Sft 

^yy 4 H (1. 5ml, 12. 6mmol)QCH 2 Cl 2 S5fi25mltio*^ 

unit a?»*u. aait □ h a v7?nit. an?* tcH 2 c i 2 ^ 
2k>!0ii|-?#Eeu*.. an?. 4istttcH 2 c I z^icisaiu, ass^i-y^-?^ 
rtt. mm u t 1 - [4 - [ ( 4 - 7 ^ * □ 7 v / << ^ ) 75/] ^o\tn] 7$ 

[0132] 50 
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The present invention relates to me area of tflpepWy) peptfdaae-IV Irrthftlon end, 
more particularly, relates to certain N-(sub6Btuted grycyf}-2 <yanopyrrelio1ne8, 
pharmaceutical compositions containing said compounds, and me use ol said compounds 
in inhibiting dipeptidyl peptWaaeWV. 

Otpepudyl peptidase- IV (DPP-IV) Is a serine protease which oteaves N-terminal 
dJpeptirfea from a peptide chain containing, preferably, e proline residua in rhe penultimate 
position. Afthough the biological rale of DPP-IV in mammalian systems has not been 
compietsiy established, U is believed to play an Important role In neuropeptide metabofism, 
T-eeff activation, attachment of con cor cells to the endothelium and ths entry of HIV Into 
lymphoid cells. 

Ifrewtee. It was discovered that DPP-IV Is responsible for inactivating glucagon-Dra 
peptide- 1 (GUM), Since GLP-T a a mayor stimulator of pancreatic Insulin secretion and 
has <*re<* beneilrtaJ effects on glucose disposal, DPP-IV taNbKlon appears to represent an 
attractive approach e.g. for treating non-lnsuijn-dependent diabetes meMus (NIDDM). 

The present invention provides new DPP»IV inhibitors which are effective e.g. In 
treating condfttoria mediated by DPP-IV inhifcldon, pharmaceutical compositions eg. useful 
In iihlbitlng OPP-rV and a method ol inhlbttig DPP-TV. 

The present invention provides compounds of formula ft 




ID 



where Y la selected from the group consisting of : 
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a) a group of the formula r- 




whero R 



fe an unsubstiruted pyridine or pyrtmldlne ring; a pyridine or pyrimidinB ring 
which Is mono* or Independently di-substituted by halo, trffluoromethyl, 
cyan©, vitro or C»^ai*yl; unsubetftuted benzoyl; a benzoyl group which ia 
mono- or cfi-eubsUtuted by halo or Cvcaky h Ch^foylcarbonyt; dHS». 



pharrytamlrjocarbonyl group wWeh is mono- or ^^substituted on the phenyl 
rtig by halo or C M alkyt; 



is an unsubslltulsd pyridine, pyrlmidhle or phenyl ring; a pyridine, 
pyrlmWlne or phenyl ring which Is mono- or independently dhsubatitulod by 
halo, trifkJOTomethyl, cyano, nitre or Chalky); en unsubslituted 
phenylsutf onyi group; a phenylsuHonyl group which ia mono- or di- 
subetllirted on the phenyl ring by halo, trifluoromelhyl, cyano, riilro or Ci. 
oalkyl; unsubsUuted benzoyl; a benroyl group which is mono- or dl- 
substituted by halo or Ci«aikyf; C^alkytcarbonyl; thianyt surfonyl; 
unsubsWuted benzolhjazole; or a bertzomlazole group which ia aubsUtuted 
on the phenyl ring by halo or C M aIky1; 



is an urtBubstituted phenyl ring; or a phenyl ring which to mono- or rJT- 
eubetttuied by hato or Cm* Iky* 




b) a group of the formula 
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d) a group of the formuta 



where R, 



is an unsubsUtuted phenyteuffonyl group; a phenyteuMonyl group which is 
mono- or dt-subeftuted on (he phenyl rtng by halo t triftuoromethyl, cyono, 
nitre or Ci«- aftyt; CuaBcylearbOfvyl; dK^aikylaminocarbonyt; 
unsubaUuted benzoyl; a benzoyl group which to mono- or dl-substltuted by 
halo or Chalky!; unsubsUtuted phenytamJnooerponyr; 
phenytamtrocarbonyl wrtch to mono- or dl-substituted on the phBnyt rJhg 
by hsfo or C^aHcyl; a phenyl-substlluted tMawle ring; or a phenyl- 
eubetllulod thlatote ring wherein the phenyl rtng b mono* or dVaubaHutsd 
by halo or Ci^alKoxy; 

e) a <4-pentyfbicycic{2^.2)oci4-yt) amine group; and 



Is an unsubstttuted phenyl ring; or a phenyl ring which to mono- or dV- 
substftuted by halo, trttluoromeihyl, cyano, nitroorCt^elkyl; and 

0) 



where R» Is Ci*cyctoaikyf-carbonyl, If Z to N; or H, Is Cj^cycloalkyJ. 
carbonytamlno, IT Z to CH; 

or bo acid addition salt thereof. 





Preferred compounds are those of forrnula t& 
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where R' 



is an unsubshtuted pyridine or pyrtrokXne ring; a pyridine or pyrtmWine ring 
which Is mono- or Independently dheubstttuted by halo, trtnuoromethyt or 
cyano; ungubstKuted benzoyl: a benzoyl group which Is monosubstltuted 
byhaJo orC>*-elkyl; C^alkytaarbonyt dK3 v ^kytemtiocartx)nyk 
unsubsttutsd phenytarnlnocarbonyJ; or a phenytamtnocarbonyl group 
which is rnonosubsUoitBd on the phenyl ring by halo or C^aUcyl; 



is an unsubslituted pyridine, pyrlmkflne or pnerry/ ring; a pyridine, 
pyrlmid) no or phenyl ring which Is monoeubstltuted by halo, trliluoromethyt, 
cyano, ritro or C^-aiXyl; an uneubstttuted pnenylsutfonyf group: a 
Dbenyteidfonyl group which b monosUbstituted on the phenyl ring by halo, 
trinuoromethyl, cyano, ritro or Cn-eJKyl; uneubstftuted benzoyl; a benzoyl 
group which Is monosubstttutad by halo or C^aDcyl; Cualkyrfcarbanyl: 
thtenyl eutfonyt; unsubstituted benzothlazcte; or a benzothtazois group 
which Is substituted on the phenyl ring by halo or C^ltcyl; 



Is an uneubstftuted phenyl ring: or a phenyl ring which Is monoaubstltutad 
by halo or Chalky); 
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d) a group of tho formula 



Vs an un substituted phenyisulfonyt group; a phenylsulfonyl group which is 
monosuiretfluted on the phenyf ring by halo, uffluorometnyl, cyano, nfao or d. 
eBlkyl; Gi^aJlcytearbonyl; cfi-CnafVylarrlnocarbooyl; unsubstituted benzoyl; a 



phenylaminocarbonyt; phenytamhooerbonyl which Is monosubetltutetf on Iho 
phenyl rhg by halo or Ct<0lkyl; ft phenyl^ubstttuted thiazote ring; or ft phenyl- 
Bubstituled thiaroJe ring wherein the phenyl ring i» fronoeubsljtutad by halo or 
Ct^alkoxy; 

9) a (4-penty*lcyck)[2.2.2|oct-/-y0am<ne group; and 



Is an unsubsthuted phenyl ring; or a phenyl ring nvhlch 2s monosubstrt jted 
by halo, Mfiuoromethyl. cyano, nlrra or C,^sJkyI; 

or an add addition salt thereof. 

More prefaced compounds are thaw of formula kr. 



benzoyl group which ts 



by halo or Chalky); unsubetituted 





where Y~ b selected from the group consisting, of: 
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ft) a group of the formula r* 




, where FT 



te an unsubstitutetf pyridine or pyrfrnkflne ring; a pyridine or pyrirniflne ring 
which b monosxibsirtuled by chloro, tffluoromethyl orcyano or 
disubsttoted by chtoro; uneubstituted benzoyl; a benzoyl group which is 



^IJcytamlnocarbonyl; unsubsffiutod phenytaminocarbonyl; or a 
phenyternlnocarbonyl group whfch Is mooosubstKuted on rtio phenyl ring 
by chtoro; 



is an un substituted pyridine, pyrrrriidinr>or phenyl ring; a pyridfce. 
pyrimWlne or phenyl ring which Is monoeulMtituted by chloro. 
tritluoromolbyl or cyano; an unsubstituled phenyteuttonyl group; a 
phenyfsultonyl group which is monosubstltuted on the phenyl ring by 
chloro or bifluoromethyl; uneubali ruled benzoyl; a benzoyl group which la 
monoeubelltuied by chloro; CwalKylcarborrA thtenyl eulfonyl; 
unaubetttuled benzolhiazole; or a beruothiazote group which ia eubetirutect 
on the phenyl ring by cnforc, 



is an unsubetituted phenyl ring; or a phenyl ring whfch Is monosuberjtuted 
byfuoro; 



by chtoro, roethy? or ethyl; C.^kyfcarbony}; dKJ,. 





d) a group of the formula ^M^^ , where 
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Is an in substituted phenyladronyl group: a phony teuttonyl group which to 
monosubetitutod on (ha phenyl ring by chioro or inlruorornethyl; C. 
e afcytearbonyl; dW^aJkytaninooafbonyf; unsubjrtitulod benzoyl; a benzoyl 
group which la mortosubattoted by chioro; unaubsfituted 
phenyl am Inocarbonyt phanytamtrvocaitMnyl which Is rnonosubsJitLitetf on 
tfia phenyl ring by chtoro; a phenyl-eubetauted tshlazole ring: or a phenyl 
substituted ihlexoto ring wherein the phenyl ring is rncnosubstitutad by 
chloro or methoxy. 
e) a (4i*nh/t)!cydoC2J^2fccMifl)arn(ne group; and 



ia an imsubatltuted phenyl ring; or a phenyl ring which te monoaubslituted 
by chtoro or hrttluoramethy^ 

Of an acid addition calt thorcot. 

Compounds of f ormiJ&e I, I a. or I c, whareta Y represents a group ot tormuta 
b); f): and g) {whereto Z fe CWJ, are preferably In the trans orientation that is 
represented by formulae 
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-o --vr 

(f-g) 

fn another embodiment, the fnstant Invention provides pfiarmaciufca/ 
compositions e.g. useful in fnhfbrttng DPP-IV comprising a pharmaceutical ry 
acoeptabte carrier or diluent and a trwrapeutfcalry affective amount of a cornpouna of 
formula I above, or a pharmaceutical acceptable add addition salt thereof, 
preferably a oompound of formula la above, or a pharmaceutical acceptable acid 
addition salt thereof, mors preferably a oompound of formula lb above, or a 
pharmaceutteatly acceptable acid addition eta ft thereof , and even more preferably a 



{l-fj 



(I-!-) 
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compound of formula Ic above, or a pharmaceutical*/ acceptable add addition salt 
thereof. 

In still another embodiment, the instant invention provides a method erf 
inhibiting DPP-rv comprising admVtistering to a mammal in need of such treatment a 
therapeutically effectrve amount ol a compound ol formula I above, or b 
pharmaceutical ry acceptable acid addition salt thereoi, preferably a compound of 
formula la above, or a pharmaceutical^ aoceptable add addition sail thereof, more 
preferably a compound of formula lb above, or a Dharmacouticoiry acccpiabJe add 
addXion saft thereof, and even more preferably a compound of formula Ic above, or a 
pharrn&cfluteaily acceptable add addition salt thereof. 

in a further embodiment, the instant invention provides a method of treating 
condteme mediated by OPP-IV Inhibition comprteinc admWsterfog to a mammal h 
need of such treatment a therapeutically effective amount of a compound of formula I 
above, or a pharmaceutical^ acceptable add addition sen thereof, preferably a 
compound of formufa la above, or a pharmaceutical acceptabfe add addition aalt 
thereof, more preferably a compound of formula lb above, or a pharmaceuticalry 
acceptable add addition salt thereof, and even more preferably a compound of 
formula Ic above, or a pharmaceutical^ acceptable add addition salt thereof. 

The present invention also relates to me use of a compound according to ihe 
Instant invention or a phBrmaoeuticaOy acceptable aalt thereof e.g. for the manufacture of a 
medicament for the prevention or treatment of diseases or conditions associated win 
elevated fevde of DPP-IV, 

The compounds of formula I can exfs* In tree form or in add addition ma form. 
Phnrmaceuttoafty acceptable (V.©., non-tcodc, prryriotogicaBy acceptable) eaJte are 
preferred, although other salts are also useful, e.g.. In IsoteHng or purifying the 
compounds of tfda Invention. Although the preferred add addition salts are the 
rrydrochtorhJea. salts of methanesutfonic, sulfuric, phoaphorte,cflnQ, lactic and acetic 
acid may also be utilized. 
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The compounds of the Invention may exist In the form ot opUcaly active 
(somen or dlastereoteomeis and ran be separated and recovered by conventional 
techniques, such as chromatography. 

Listed below are defmiKons of various terms used to describe this hventkm. 
These deflations apply to the terms as they are used throughout this npeclfteatfon, 
unless otherwise flmrted in specific Instances, either htfrvktuafly or as pari ot a larger 
group. 

The term «halo" refers to ehloro, Ituoro, bromo or lodo. 

The term 'Chalky!" and the H),. c alkyt" portion of ^ii<^^kylaniirwc*rbonyP 
refers to straight or branched chain hydrocarbon groups having t to 9 carbon atoms, 
preferably 1 to 4 carbon atoms, more preferably 1 or 2 carbon atoms. Exemplary 
aflcyl groups tiohide methyl, ethyl, propyl, teopropyf, n.-butyl, {-butyl, toobutyl, perrtyl, 
hexyl and (he like. 

The "CefifkyT portion of "Ci-cakyloartoonyr, In addition to the definition above, 
Bfso referB to eyefio hydrocarbon groups, e.g. cyclopropyl cyciobutyt. cyciopenryJ and 
cycrohexyl. 

The C»» portion of C M cyctoalkyl- cerbonyt refers to ftjg, cyctoprcpyi, 
cy do butyl, cydopentyt and cycJohaxyl. 

The bond containing the wavy Ihe efgnfflea the poW of attachment of the "Y" 
group to the glycyt*^anc©yndid!ne motety. 

The ^substituted gVcyO-2-cyanopvnotJdfnrja of the hventlon may be 
prepared, e.g., by a process urfilch comprises coupHhg a reactive (2- 
cyarx^yrroWino)carbcnyimBttiytene compound wfth an appropriate subst'tuted 
amine. More particularly, the compounds of form J a I may be prepared by reacting a 
compound of formula tl 



V 
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where X is a reactfve group (preferably a halogen group such as chlorine, bromine or 
iodine, mow preferably cWorlne) with a compound of formula III 



Y — NHj 



in 



where Y is as defined above, and recovering the resultant compound of formula I in 
free form or in acid addition salt form. 

The couplng may be effected by reading the compound of formula II with 1 to 
3 equivalents, preferably 3 equivalents, of a primary am he compound Of formlia IIL 
Ttie reaction is convenient!/ conducted in the presence of an Inert, organic solvent, 
preferably a chlorinated, agnatic hydrocarbon such as methylene chloride or a cyctic 
ether such aa tetrahydrofuran, at a temperature of from about 0° to about 35*0. , 
preferably from about O 0 to about 25*0. 

The compounds of tho Invention may be (eclated from the taction mixture 
and purified In conventional manner, o.g-, by chromatography. 

The starting compounds of formula II may be prepared by the foDowng two- 
step reaction: 

8TEP1 SO&LZ 




IV 



V 



(52) 



JP 2004 503531 A 2004.2.5 



-12- 

whare X is as defined above. 

Step 1 involves the reaction of tfio L-proi namido compound of formula (V with 
a sftght molar excess of a haloacelyfiialide such a cHofWCetylcMoride or 
brwrwacetyforomide and a base, e.g., an inorganic base such as potassium 
carbonate or an organic base such as trtethytamino. Tho reaction is convenienUy 
oonductad in the preeenoe of an inert, organic solvent, preferably a cyclic ether such 
as leirahydrofuran or a chlorinated aliphatic hydrocarbon such as methylene chloride 
at a temperature of from about 0* to about 25*0.. preferably from about 0* to about 

Step 2 concerns the da hydration ol the compound prepared In Step 1, i.e. a 
compound of formula V, with 1 to 2 equivalents of WWuoroaoetfc anhydride (TFAA) to 
obtain a compound of formula D. The dehydration to conveniently oonductad in the 
presence of an Inert organic solvent, preferably a cyortc ether such as 
tatrahydrofuran or a chlorinated, elphatlc hydrocarbon such ea methylene chfortie, at 
a temperature of from about 0» to about 25*0., preferably from about 0» to about 
15»C. 

Insofar as their preparation is not particularly doscrbed herein, the primary 
amine compounds ol formula 111 are either known or may be prepared from known 
compounds h a known manner or analogously to known methods or analogously to 
methods described In the Examples. For example, the amine cornpounds of formula 
HI may be prepared by reacting excess 1 ,2-ciiam^c>-2-r7wtriytpropene wtlh the 
appropriate chkmpyrfdine, cn^pynmkfinc, acid chloride, carbamoyl chloride or 
eulfonyl chloride. Thus, H(5^hioro-2^yrWrryl)ar^ be 
prepared by reflux! ng 2,6slichlrjrcpyrirJtne in excess 1,2<larrinc-2-fnelhyfpropflne for 
a period of between 2 and 12 hours. The following amine a can be prepared In a 
similar fashion: a) 2<(5<yan^s>yrtllrryl)aminoJ-1 ,1 -Smethylethyternine from 6- 
cyano-2-ohkXDpyrWino, b) 2^(5-trfruororr«^1-2-pyrtdjnyI)arnino>1 , 1 - 
dmethyfethylarntne from 5-rriTluoromethy1vH>Norcpyrlcflne, o) 2-((3-ohSoro-2- 
pyrtdlnyOaminoi-1 ,1-olrrtetbyfethytamlne from 2,3-dfcWoropyrtdlne, d) 2*- [{3£sflchlorr> 
2^rtdrrv1)emrro>1 ,1^rnethy|eth/arnrne from 2,3,MrichlcropytftIrie, and e) 2*|(3* 
tmiuorarriethyl^i»yTtdln^ from 2 cNoro 8 

trKluorortethyl pyridine. The fallowing amines can be prepared In a etrflar fashion at 
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room temperature or tower, fn the presence of an organic solvent, such as 
tetrahydrduran and a base, such as potassium carbonate: a) 2-[{4- 
melhylb«nzoyl)aminoj-t ,1-C7methytetnytamlrte from p-toluoyt cNoridB, b) 
trif I uorornBthyt-2-pyildinyl>amino>-t , t -<SmBthytethytemirte f twn 2-chlonM» 
(trtfTuoronnelrrylJpyridlne, c) 2-{p i 24\me)W4wpnwy^nQ}-'l,-l- 
dtmethylalhyrjamine from trtmetnylaceryl crrlortJe, d) 2tf4^lorobenzDyl)amlnoK1- 
ajmethylethylamrne Irom 4-chlorobenzoyl chloride, e) 2- 
n(d^eoprt5jytamJrio)cartK>n^arriinoJ- 1 ,1-dVnslhyJertiyJamlne from 
dtsopropytaarbamylchlortde, and I) 2-{[[{4^hli>rophsn/)amjno]c9Jtwnyllairilno>1 > 1- 
rime%tethytemrnefrom 4-chlorophenyl Isocyanete. In adcfltfon, the amino 
compounds of formula til may be prepared by reacting excess trans- 1,4- 
domirtfcydohexane with the appropriate chtoiopyrkJne, cMoropyrimlcrtie, acid 
chloride, carbamoyl chloride, chlorobenzotWazoIe or sdfonyl chtortde. For example, 
1 -[44(5<yarx>-2-pyridIriyl)amino)^ck>ftexy1an)!ne can be prepared from 5-cyano-2- 
chlofopymflne and two equivalents of 1,4-daminohexane ai room temperature In the 
presence of an organic solvent, such as dioxane and a base, such as potassium 
carbonate, tor a period of between 2 and 46 hours. The following amines can be 
prepared In a similar fashion: a) 1-[4-I(phenylsulrorryi)amVw]uyclc*ex^ 
phBrryismionyi chloride, b) l-[4Kbenzoylarnino)eyclchBxyiteinine from 
benzoytehtorfde, c) M4-J[(4-bHJuororite%Q-2-pyriffrrf 
trom 2>cr)loro-4-(t1lluorometrTyr)pyTimldJnQ r d) t-[4^(3-trifluorome1hylh2- 
pyrMlrryl)amlno|cycioha^arrNne from 3-b^oiorrrthyl^<toropyridine, e) 1-[I4-{(4- 
chlc<q3heny0sultonyl]amlno]cyclchffi from 4<htoroDonzenesutf onyl chloride, 

t) H41(5-trilluoromettiyt-e-pyrW^ 

Chtcropyrldlne, 9) H4-[(2-chtoto-4-pyrimidinvl)amino]cydoh8iyllarnine from 2,4 
dicfiloropyrlmidine, h) 1-{4-|(4-c*torobcnzovf)arr^^ 
cbtarobenzDyt chloride, i) l-[4-l(2,2-dlrrwtriyM-oxopropy1^ 
from trimethylacetyl chloride, j) H4-{(2-c«rrzothlazDryf)amm^ from 
2-ohlorobenzorhlazDle In THF « reffuxfor 18 hr., k) l-[4-[(4- 
cyanophenyOamtnolcydohexvfJamlne Irom 4-emhobanzonrlrHe in DMF at 100*0 for 
48 hours, I) l-McycWiexylcarbony!) amlnoJcyctohexyOamirw from 
cyctohexanecarbonyl chloride, m) 1 H4-[(5chtoro-2- 

benz^hiBZolylJerTBnolcydohoxytlamine from 5-cH oro-2 -m e rcaptob eruothlaroie al> 
200=C for t hr in 1 ,4<liari<nocyctohexane as solvent, n> 1 44-R4- 
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ttfkj<rc^tfty1)pfteny1)sultor»yfla^ from +- 

(|rtttuorom©ttiyl)beniene8ulfonyl chloride, and o) t-K-flP- 
U)[eAy))su)fonyl]afnino]cycloheocy(]Bniln8 from 2-<ttteny0suiBonyl chloride. Moreover, 
the arrtne compounds oJ formula til may be prepared by reacting trana-4- 
aminocyctohexano)wi9i the appropriate cWoropyrirJ^a/chloropyiirnidriB, acid 
chloride, carbamoyl chloride. chtorobenzothSazole or sulfonyl chloride. For example. 
H4AH^^o^^)^&^>^^^^^^ can be prepared by stowty adding 
4-fUiorobenzo1rmuorid8 (1.25 equivalents) Co a suspension of sodium hydride (3. 00 
equivalents} and tran»4-aminocyclohexanol <1 .00 equVvalent) In DMF. The desired 
amine Is obtained after stirring for three hours at eo*C and Ihen at room temperature 
tor 18 hours. Tno following amines can be prepared In a similar fashion: a) t^4-(4- 
(chlorophenoxy}]cyclohexyl]am{r>e from f<htoro^-fiuorobenzene > b) H4-[(3- 
trrfKi o ro m ei h y1)phenoxy)cydohexyt|amlnB from t-faD7>34rffiuofcra8thyt)enzene, and 
o) 1-[4^3-cMorophvr»xy}cyotohexyl]amha from l-chloro-S-fiuorobenzerw. 
Furthermore, the amine compounds of formula Ul may be prepared by reading teih 
butyK-prpcrWytoarbomate with Isooyo nates and carbamyf chlorides followed by ten- 
butylcarbainatsdeprotectlon. For example, t^1^(4-c^,lrxopheny^mino}cQrt>onyl>4- 
plperfdlnytlamlne, monohydrochlortde can be prepared with trie addition of 4- 
ohtorophenyl isocyenete (1 .00 equivalent) to a solution of rarfbutyM- 
piperidytearbamate (1 .00 equivalent) In tebahydrofuran followed by sirring at Ice 
water temperature for two hours, followed by deprotectfon of the resulting urea 
(hydrogen chloride In ethyl acetate). 1 HH<dRsopropylamlno)carbonyl]-4- 
pjperTdinyl)am"ne can be prepared In a similar fashjon from disoprcpylcartoamyi 
chloride- Still further, the amine compoimde of formula III may be prepared from ten- 
butyU-piperidyloarbamate to provide HH4M«-rjherryl)^"lh5a2o3vl}4- 
piperidinyl]aminBe wh ere Z is either H, dor methoxy. For example, 1 -(H4-(4- 
methoxvphenyi)-24hiazolylM-^ monohydrlde can be prepared with 

fie addition of benzoyl Isothiocyanare (1.00 equivalent) to a solution of fe/f-butyl-4- 
plperidylcarbamate (1 .00 equivalent) in tetrahydrofuran followed by stirring at room 
temperature for two hours. Hydrolysis of the resulting benzoyl fenthlocyanate 
(KtCOsftHp, reflux for 24 h) provides me thiourea which Is reacted with 1 .00 





Oeprotection of the t^^cerbamate protecting group (hydrogen chloride In ethyl 
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acetats) provides the target amine monohydrochJoride. The following amines can be 
prepared In a simtfar fashion; a) t^H4-phfli^-2^iQzc^Hl>Jpef<d[nyl3amiiie from 
2-bromoaoetophenone, and b) HH^^^Pheny^*<azo»ylH- 
piperidhyltamrne from a-brom^'-chloroacetophBrione. 

The compounds of formula I having basic groups can be converted Into acid 
addition salts, especially phermaceulieaily acceptable acid addition sate. For 
example, the free baae of a compound of formula I can be reacted with hydrochloric 
acid In gaseous form to form the corresponding mono- and oHrydrcchloriGc salt 
forms, whereas reacting the free base with methanesulfonlc acid forme the 
corresponding mesylate salt form. All pharmacauticaDy acceptable acid addition salt 
forms of the compounds of formula I are Intended to be embraced by the scope of 
this invention. 

m view of the close relationship between the free compounds and the 
compounds in die form of their salts, whenever a compound Is referred to Vi this 
context, a corresponding sgtt is also Intended, provided such Is possible or 
appropriate under the circumstances. 

The compounds, including their salts, can also be obtained In the lorm of their 
hydrates, or Include other solvents used for their crystallization. 

As Indicated above, all of the compounds of formula l r end their corresponding 
pharmaceutioany accoptaWe acid addition salts, are useful In inhibting DPP-IV. The 
ability of the compounds of formula I, and (hair corresponding pharmeceuticaly 
acceptable acid addition sate, to Inhibit DPP-rV may be demonstrated employing the 
Caco-2 DPP-IV Assay which measures the ability of test compounds to inhibit DPPHV 
activity from human colonic carcinoma oeP extracts. The human colonic carcinoma 
cell One Caco-2 was obtained from the American Type Orture Collection (ATCC HTB 
37), Differentiation of the cells to Induce OPP-IV expression was accomplished as 
described by Reteher, em In an article entitled Increased expression of intestinal 
ceD Ihe Caco-2' Jn Proa Natl. Acad. 8cf.. Vd. SO, pgs. 5757-5761 <?993). Cefl 
extract is prepared from cats sohibiized in 10mM Trfs HO, 0.15 M KaCi, 0.04 
i J.u.aprotinh, 0.5% nonfdel-P40, pH SjO, which is wntdfuged at 95,000 g for 30 mh. 
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at 4*C. to remove call debris. The assay is conducted by adding 20 pg sotubUzed 
Caoo-2 protein, diluted to a final volume of 126 pi In assay buffer (25 mM Trta Ha pH 
7.4, 140mM NsCi. 10 mM KC», 1% bovine serum albumin) to micro»er plate wefts. 
After a 60 rrtn. incubation at room temperature, the reaction Is initiated by addmg25 
pi of 1 mM substrate pwOanha^rolne-pNA: pMA is p^itroaniMne). The reaction I* 
carried oat at room temperature for 10 minutes after which rime a 19 pt volume of 
25% glacial acetic add is added to stop me reaction. Test compounds are typically 
added as 30 pi additions and (he assay buffer volume Is reduced to 96 pi. A standard 
curve of free pritoanillne Is generated using 0-600 pM solutions of free pNA In 
assay buffer. The curve generated te linear and is used for Interpolation ot substrate 
consumption (catalytic actMty m nmdea substrate cleaved /mm). Tho endpoht Is 
determined by measuring abaorbance at 405 nm in a Molecular Devices UV Max 
microliter plate re attar. 

The potency of the test compounds as OPP-IV inhibitors, expressed as ic n , is 
ca/ouiated from B-point, dose-response curves using a 4-parameler logistic function. 



The following iCm's were obtained: 



Compound 


Caco-a DPP-IV (nM) 


Ex. 1 


2 


Ex. 2A 


2 


Ex. SB 


5 


Ex.2C 


99 


Ex. 2D 


44 


Ex.SE 


27 


Ex. 2F 


46 


'EX.2Q 


270 


EX.2H 


79 


Ex.21 


60 


EX.2J 


41 


EX.2K 


56 


Ex. EL 


3 
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Ex. 2M 


34 


EX.2N 


5 


Ex. 20 


L 9 


Ex. 2P 


15 


Ex. 20 


30 


Ex. ZR 


4 


Ex 23 


3 I 


EX.2T 


31 


Ex. 2U 


39 


Ex. 2V 


9 


EX.2W 


13 


EX.2X 


22 i 


Ex.2Y 


12 


Ex. 22 


66 


Ex 2AA 


56 


Ex 28 B 


19 


EX2CC 


29 ! 


EX.2DD 


136 


EJC2EE 


23 


EX.2FF 


15 


Ex.2QG 


22 


Ex. 2HH 


18 


Ex. 2U 


44 


EX.PJJ 


94 


EX2KK 


26 


&X.2LL 


6f 


Ex2MM 


22 


Ex.3 


124 


EX.4A 


24 


EK4B 


35 


Ex. AC 


63 


Ex4D 


114 



(58) JP 2004 503531 A 2004.2.5 



Wnfll/WWS PTT/IPfl 1/1*55* 

-18- 

| EX. 5 | 36 ] 

Tho ability of the compounds of formula I. and their corresponding 
phaTmaoeufcalty acceptable add addition salts, to Inhibit DPP-rv mayaleo be 
demonstrated by measuring the effects of test compounds on DPP-f V activity in 
human and rat plasma employing a modified version of the assay described by 
Kubofe, et al. in an article emitted 'Involvement of olpeptWylpsptidase IV In an in vivo 
Immune response" in Ctth. Exp. Immunol., Vol. 89, pga. 1S2-197 (1932). Briefly, 5 pi 
of plasma ere added to OS-wan Rat-bottom mico niter pielea (Falcon), foMowod by tho 
addition of 8 pi of 80 mV MgO* In Incubation buffer (25 mMHEPES. 140 mM NaQ, 
1% RW -grade B8A, pH 7.8). After a 60 min. incubation at room temperature, the 
reaction is Initiated by the addition of 10 pi of ncubation buffer contatnhg 0.1 mM 
substrate (H-Gryclne-Proline-AMC; AMC fca 7-a mvi d-4 -mel h /coumarl n). The plates 
are covered with aluminum foil (or kept In the dark) and incubated at room 
temperature for 20 mln. After the 20 mtn. reaction, florescence b measured using a 
Cytoflucr 2350 ffuorf meter (Excitaf on 380 mn Emission 4Q0r»m; sensElrvfty setting 4]. 
Test compounds are typically added as 2 pi additions and the essay buffer voJume is 
reduced to 1 3 pit A fluoreeoer^concert ration curve of free AMC is generated using 
0-SO pM solutions of AMC In assay buff Br. The curve generated is linear and Is used 
for interpolation of substrate consumption (oatalytJo activity m n moles substrate 
deaved/rn)n). As vtfth the previous assay, the potency of 1he test compounds as 
DPP-fV Irthbriora, expressed as ICs* Is calculated from appoint, dose-rssponso 
curves using a A parameter lopjefio function. 



The fcf.owhg IC^'o were obtained: 



Compound 


human plasma DPP-W (nM) 


ret plasma DPP-W(nM) 


Ext 


30 


6 


EX.2A 


f0 


5 


EX2B 


59 


1t 


EX.2C 


50 


23 


EX. 2D 


93 


71 


EX.2E 


27 


19 
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Ex. EF 




37 


Ex. 2Q 




111 


tv out 


79 


48 


Ex. 21 


73 


31 


Ex. 2J 


421 


An 


Ex. 2K 


305 


38 


p. nl 


0 


4 




10 


6 




10 


S 




8 


9 




16 


1 1 


Ex. ZQ 


38 


38 


Ex. 2R 


23 








2 


Ex. 2T 


_?* 


37 


Ex 2U 


27 


14 


Ex. 2V 


28 


1 1 




19 


7 


Ex 2X 


47 


20 




t24 


37 


Ex, 2Z 


122 


SB 


Ex. ZAA 


33 


16 






13 


Ex. 2CC 


39 


21 


Ex. 2DD 


66 


36 


Ex 2EE 


160 


48 


Ex. 2FF 


94 


42 


Ex. 2QO 


20 


10 


Ex. 2HH 


18 


10 


Ex.211 


37 


12 


Ex2JJ 


46 


6 


EX.2KK 


38 


12 
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EX.2U 


648 


123 


EX.2MM 


71 


58 


Ex.3 


204 


107 


Be 4 A 


40 


20 


BlAB 


77 


31 


Ex.4C 


68 


48 


Ex.4D 


104 


59 


Ex.0 


6 


4 



In view of thrir ability to inhibit DPP-4V. fie compounds of formula 1, and their 
corresponding pharmaceutics 0y acceptable acid etfdftton sate, are useful In treating 
condttona madated by DPP-1V hhfcioen. Based on the above and findings in the 
literature, it te expected that tho compounds disclosed herein ate useful in the 
treatment of condhkms such as non-hsuHnOependsnt diabotos meflitus, arthritis, 
obssrry, allograft transplantation and calcttonln-osteoporosrs. In addition, haaed on 
the rotes of glucagon-tlke peptides (such as QLP-1 and GLP-2) and their association 
with DPP-rV inhibUkjn, It Is expected that the compounds disclosed herein are useful 
for example, to produce a eedatlve or arwto/yfio effect, or to attcnuato post-eurgical 
catabolic changes and hormonal responses to stress, or to reduce mortality and 
morbidity after myocardial infarction, or In the treatment of corxfifone related to the 
above effects which may be mediated by QLP-1 and/or GLP-e levels. 

More specif ically, for example, the compounds of formula I, and their 
corresponding pharrneceuMcany acceptable add addition satis, improve earJy Jnsuifci 
response to en oral gtuoose chaBenge and. therefore, are useful fn treating non- 
WisuKn-dependem diabetes meBtus. "The abflrty of the oompounos of formula I, and 
their corresponding pharmacej^celly acceptable add addition salts, to improve earty 
insulin response to an oral glucose chailenge may be measured In insulin resistant 
rats according to tho following method: 

Male Sprague-Dawfey rats that had been fed a high fat diet (saturated fat - 
57% calorics) {or 2-3 weeks were tasted for approximately 2 hours on the day of 
testing, divided Into group s of 7-10, and dosed orally with 10 umofftg ol bast 
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compound In carrjoxymethTteetWoao. Each of ma test compounds administered 
orai/y at 10 pmol/kg ten minute* prior to the administration of Qtuoose (1 gftg p.o.), 
led to a significant inhibition ot plasma OPP-rv activity during the study. For example, 
the compound of Example 2N, administered orally at 1 0 prnol/Kfl (n=7-8) ten mlrutee 
prior to the administration of glume (1g/kg p.o ), ted to an 80% Inhibition of plasma 
DPP-fV activity during the study. Blood samples, obtained • t various time-points from 
chronic jugular vein catheters, were analyzed for pVasma glucose concentration. 
Data are expressed as % decrease of the area under the ptasma glucose curve 
compared to vehicle-treated control animate. The following resu* was Detained: 



Compound 


Decrease of plasma glucose excursion 
ai 10 umoVkg 10=0.01) 


EK.ZN 


39% 



The precise dosage of the compounds of formula l, and their corresponding 
pharmaceuticaBy acceptable acid addition salts, to be employed for treating 
conditions mediated by DPP«iV inhibition depends upon several factors, Including the 
host, the nature and the severity ol the condition being treated, the mode of 
Hcfcninistralion and the particular compound employed. However* In general, 
condition* mediated by DPP-IV inhibition are effectively treated when e compound of 
formula I, or a correepondng pharmaceutloaly acceptable ecid addition salt. Is 
atxnintstered enteraly, e.g., orally, or parentenally, e.g., Intravenously, preferably 
orally, at a daily dosage of 0.002-5, preferably 0.02-2.5 mgrxg body weight or. for 
most larger primates, a dally dosage of 0.1-250, prefetsbry 1-100 mg, A typical oral 
dosage unit Is 0.01-0.75 mg/kg, one to three times a day. Usually, a small dose Is 
administered initially and the dosage Ib gradually Increased unU tho optimal dosage 
for the host under treatment Is determined. The upper limit of dosage b thai Imposed 
by side effects and can be determined by trial for the host being treated. 

The compounds of formula J, and their corresponding pharmaoautlcally 
acceptable acid addition salts, may ba combined with one or more pharmaceutical^ 
acceptable carriers and, optionally, one or more other conventional pharmaceutical 
adjuvants end aamintetered enteraly, e* , orally, m the form of tablets, capsules, 
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capletB, eto. or parenteral ly, e.g., intravenously. In the form of sterile injectable 
aokJtJorw or suspensions. The enteral end parenteral compositions may be prepared 
by conventional means. 

The compounds of formula I, ar.d their corresponding phaimaceutteatry 
acceptable add addiflon ealta. may be formulated into enteral and parenteral 
pharmaceutical composttone containing an amount d the artve substance thai Is 
effective for treeing concisions mediated by DPFMV inhittion, such compotfrJoiw in 
unit dosage form and such oempodHons comprising e pharmaceuDcalry acceptable 

The compounds of formula I {rncUidhg those of each of the subecopes thereof 
and each of the examples) may be administered In enanhomartealry pure form (e.g., 
ee>ds%, preferably >99%) or together wth the B enanSomer, e.g., in racemte form. 
The above dosage ranges are baaed on the compound* of formula I (excluding the 
amount of the B enantlornef). 

The present invention furthermore refers to a combination, especially a 
combhed preparation or pharmaceutical composition, respectively, comprising a 
compound of formula i or e p harmaceulteafty acceptable salt thereof and at least one 
different antidiabetic agent (e.g. one or two Different antidiabetic agents) or a 
pharmaceuDcalry acceptable salt thereof. 

A suitable antidiabetic agent Is e.g. selected from the group consisting of 
hsuSn signalling pathway modulators, like inhibitors of protein tyrostie phosphatases 
(PTPases), non-smaJ molecule m'metto compounds and inhibirora of glutamJne- 
fructoee-fr-phoephats emidotraneferase (GFAT), compounds Influencing a 
dyer egvtated hepabc glucose production, Ike Inhbftors of gjucoee^phoephalase 
(Q6Pase), inhbitora of tnictoee-T.^Wsphcsphatase (F-l ,6-BPasB), Inhbrters of 
glycogen pfioaphorylase (GP). glucagon receptor antagonists and Inhibitors of 
phosphoono^ryruvatB carboxy kinase (FEPCK), pyruvate denyd/ogenase kjrace 
(PDHK) inhfbitora, insulin scnsiBvity enhancers, Insulin secretion enhancers, a- 
gtuoosldase kihWtors, hhlbhofs of gastric emptying, kisufin, and o^adrenergfc 
antagonists lor simultaneous, separate or sequenfiat use. 
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Examples of Inhibitors o* PTPese* Include, but are not Qmlred to those disclosed in 
U.S. Patent No. 6,057,316, U.S. Patent No. 8,001 .867, WO 99/5851 8, WO 99/58522, WO 
99/46268, WO 99/46267, WO 99/46244, WO 99/48237. WO 99/46236, WO 99/15529 and 
by Perucheret at el \n Moi. Call Blocbem. t998, 188, 73-80. 

Examples of 'non-small molecule mimetic compound*" include, but are not limited to 
thosa dtadosad In Science 1999, 284; 974-97, especially L-783.S81 . and WO 99/58127, 
especially CLX-901. 

Examples of 'Inhibitors of GFAT include, but are not limited to those disclosed h Moi. 
Call Endocrinol. 1997,1350), 87-77. 

The term "Inhibitors of GGPase* used herein msana a compound or 
composition which reduces or rnhrbtts hepatic gtuconaogeneete by decreasing of inhibiting 
the activity of S6Pase. Examples of such oompounds are disclosed In WOoo/i 4090, WO 
99/40062, WO 98/40385, EP682024 and Diabetes 199B, 47, 1630-1636. 

The term "hhlWtors of F-1 ,6-BPaee" used herein means a compound or compos ten 
whloh reduces or fnhbte hepatic gluconeogonests by decreasing or inhibiting the aclMty of 
rM.B-BPase. Examples erf such compounds are disclosed In WO 00/14095, WO 99/47549, 
WO 98/39344, WO 98/39343 and WO 98/39342. 

The term "inn bi tore of QP* used herein means a compound or composition Which 
reduces or Inhibits hepatic grycogenorysta by decreasing or Inhibiting the activity of QP. 
Examples of such oompounds are disclosed In EP 978279, US Patent No. 5998483, WO 
99/26659, EP 846464. WO 97/31901 , WO 96/39384, W098393B5 and in particular CP- 
91 149 as described in Proa Natl. Acad 3d USA 1998, 9b, 1778*1781. 

The term "glucagon receptor antagonists* as used herein relates in particular to the 
compounds described In WO 98/04528, especially BAY27-9955, and those described In 
Boor? Med. Cbem. Lett 199Z, 2, 91 Ml 8, especially CP-99,71 1 r J. Med. Chem. 1998, 41, 
51 50-51 57. especially NNC 92-1667, end J. Biol Chem. 1999, 274; 8694-6667, SSpoctoBy 
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L- 168,049 and compounds disclosed in U8 5.880.139, WO 88/01423, US 6,778,854, WO 
98/221 09, WO 98/22108, WO 98/21 957 and WO 97/16442. 

The term "inhibitors of PEPCK" used herein means « compound or oornpositfon which 
reduces or inhibits hepatic gtuconeogeneeie by decreasing or Inhibiting the activity of 
PEPCK. Example* of audi compounds are ctectosed In U.9. Patent No. 6,030,837 ond Mol. 
Biol. Diabetes 1994. 2, 283-99. 

Tha term "PDHK Hilbrtora" as used herein means Inhibitors of pyruvate 
dehydrogenase kinase and Include, but are not limited to, those compounds disclosed by 
Aicher et al In J. Med. Chem. 42 0999) 2747-2746. 

The term "JneuUn eensHMiy enhancer" used herein means any and aU 
pharmacological active compounde that enhance the tissue sensitivity towards Insulin. 
Insulin sonsrtlWty enhancers kictude, e.g., rnhlctara of G8K-S, retinoid X receptor (RXR) 
agonlsto, agonists of Beta-8 AR, egoolsls of UCPa. antidiabetic thiazolcdinedrones 
(ginazonee). non-gJttazono type PPARy agonists, dual PPARy/ PPARa agonists, 
antidiabetic vanadium containing compound* and biguartidee, e.g., metformin. 

The insulin sensitivity enhancer is preferably selected from the group consisting of 
antidiabetic thiazotidmediones. antidiabetic vanadium containing compounds and 
metformin. 

tn one preferred embodiment, 1he tnsuth seneRMty enhancer Is metformin. 

Examples of •inhibitors of QSK-3" tndude, but are not limited to twee 
disclosed In WO 00/219B7 and WO 97/41 864. 

By 'RXR agonist" is meant a compound or composition which when combined with 
RXR homodJmers or heterooTmBrs Increases the transcriptional regulation activfty of RXR, 
aa measured by en assay known to one skiled in tha art including, but not Iknlbad to, the 
\x>frartsfecb'on" or 'ctetane' assays described or disclosed in U.S. Pat Nos. 4,981,784. 
5,071 ,773, 6,298.429, 6.608,102, WOaWDS355, W09I/D8677, W092AJ5447, 
W093/1 1235, W096/1 8380. PCT/U393/04399, PCT/U894/03795 and CA 2,034,220, 
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which am incorporated by reference herein. It includes, bulla nol limited to, compound a that 
preferentially acfivate RXR over RAR (1 .e. RXR specific agonists), and compounds thai 
activate both RXR and RAR (i.o. pan agonists}. It also includes compounds that acWate 
RXR In a certain cellular context but not others (I.e. panlal aponteto). Compounds disclosed 
or described In die following artdee, patents and patent applications which have RXR 
agonist aotrvrty are Incorporated b/ reference harsh: US. PaL Nos. 5,399,586 and 
5,486,661, WO98/05165, PCTAJS95/16342, PCTAJS96/16695, PCT/US93/1 0094, 
WO94/15901. PCTAJS92/1 1214, W093/11 765, PCTAJS93/1016B, POT/US 93/1 0204, 
WO94/15902, PCTAJ893/03944, W093A21 146, provisional oppOcallonS 60,004,897 and 
80.009.884, Boehm. et aL J. Med. Chem 38(1 6):31 46-31 55, 1994, Boehm, et at. J. Med. 
Chem. 37{18)2930-2941 , 1 994. Antras et al. J. Biol. Cham. 266:1 157-1 1 61 (1 991 ), 
Satezar-OHvo et al.. Btachwn. Sfephys. Res. Commun. 204:157-263 (1994| and Safanova. 
Mol. CeD. Endocrtn. 104201-211 (1994J. RXR specific agonists Include, but are not Jmfted 
to, LQ 100268 a.e.2-ll*(3,6.6,8,8-pernamet^ 

py rMhe-5-cerboxyIc acid) and LOO 1069 (La. 4-({3.6^.8,B-pertamethyl-5.5 > 7,8-te1rahydPO' 
Z-napntiy^)-2<arDonyt)-benzo lc add), and analogs, derivatives and phatmaosuDoany 
Receptacle salts thereof. The structures and syntheses of LQ 100268 and LQD 1069 are 
cfsdosed In Boehm, et al. J. Med. Chem. 38(18): 3146-3156, 1994, incorporated by 
reference herein. Pan agonists h elude, but are not limited to, ALRT 1057 (Le. 0-do retinolc 
acid], and analogs, derivatives and pharmaceuticaly acceptable salts thereof. 

Examples 01 "agonteta ol Beta-3 AR" include, but ana not limited to CL^3 16,243 
{Lederie Laboratories) and those disclosed m WO 99/29672, WO 39/32753, WO 98/20005, 
WO 98/09625, WO 97/48558. WO 97/37648 and U.S. Patent No. 5,705,515. 

The term "agonists of UCPs" used heroin means agonists ol UCP-1 , 
prelerabty UCP-2 and even more preferably UCP-a. UCPs are disclosed m Vldai-Pulp et aJ., 
Biocham. Biophya. Res. Commun., Vol. 235(1) pp. 79-82 (1 997). Such agonists are a 
compound or composition which Increases the activity of UCPs. 

The antidiabetic tWazolkflned one (gltazone) is, for example, (S)-<(3,4- 
aTriydro-2^hcTiy^rnothy1)-2H'1 ^TizopyraTv6-yt)methyMhla^lkftne-a4KfiorTo (englltazone), 
5^4-(3-<5-methvl-2^riyU^ 
(otorgOtazone), 5-fl4-(1-roelhYl-cydtf»ej^ 
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(cigHtazDne), 5^[4-£-(14/idc4y0erhwy)pr^ (DRrei89) ( S- 
(4^.(64T«lhy|.2i)hwy1^xaMlyl)^tho^)|benzyl)4>ilazolkfine-2.^dbiw (BM-t3.1248), 5- 
(2-naphthyl^lfonyl)^lazo0dlno^,4-(none (AY-31 637), Ws(4-[(2,4-<*axo-S-thla2oWnyO- 
methyOphanyQineihane (YM268), 5^H2^S-motfi^-2i5hBnyM^xazolyl>« 4iydrwyethoxy). 
bcmyfHhia2Dlkfino^2,4^i D n9 (AD-5075), Wl-phenyf-t-cydopropanocwbooytemh 
benzy«HWaK)lf<flne-2,4-dton9 (DN-108) 5^4.(2^4^Mr«ndol»1-y0e«K)xyJphftnylmrtiyJ}- 
thiardWnQ-2,4-dto09» 5^(4^lort>^h^j)^^rapyny(h5i)hDny1suHony1)tWaz3ltfno-2,4- 
dlone, S-PK4<htorc^ny1>2^ror^;}5K4^ S- 

tftezone), 5Hl4^-(5-ethy«^yr^ 

(ploglitazone), M4^(3,4^Ihydro^hydro^2^a4etrafnelhy^2H-1 -berzopyra^-2- 
yl)me!hoxy)^enyl}ffle^Mhlazolltin«>«,4^no (trogltozone}, 5-(6^2-«uoro*enry»oxy)- 
naphtheterv2.ytmethylHhiazQldin»^ i 4-dlon9 (MCC565), S-CPm-naphthyO-benaoxezol-S- 
y1).m«tWhlazolWlne-2,4-dione (T-174) and 5^,4Kijow^)Bzolk*'^ytwthy1)-2M7)e^oxy- 
N^4^fHluoromothyi-to8n2yf)b©raamlde (KRP297). 

The glitazoncs 5Kr4K2K5^rfyl-2-pyridyl)elho 
2,4-dtOno (ptogBtazoae, 6P 0 193 256 A1), 5-{[4.(2.(methyl-2-pyridlnytemHoJ- 
ethoxy)phenyi]mo£hyO-lKa2^tdVTe^,4-dtor>e (rosiglilazone, EP 0 306 228 A1), 5-fl4-({3,4- 
dihydr^6-hydwy^,7,8-tetramettr^2H- 1 -beruaj>yran-Z-yl)o»9tHoxy>pheny13- 
mcthyflthbzolIdlne-2 ( 4-dlon« {IrogOlazono, EP 0 138 421), {a)-<(3,4sihydro-2-(phBnyl- 
meiriy04H.l4>enzDpyfln-6-yOmeln^ EP 0207 606 

Bt),5-(2,4^xotMa20llcrjrv5-yt^^ 

(KHP297, JP 10087641 -A), 6{8^fluor0-bertzyroxy)naphthe»en^ 
dkme (MCC555, EP 0 604 883 B1), 6-(J4^3^6^BOiyW^enyM-axazDlyT>-l^Dxopropy>. 
phony1}^ethyq-thlazDSd)ne-2 p 4-dtone (dargBrazona, HP 0 332 332), S^napMriylsulfonyl)- 
thlazoUdine-2^Kflon& (AY-316Q7. US 4,997,948), 5^4-(1^nfl(my1-cycJoh0xyOffwtho)tyV 
pheriy0mBthy}}-thJazxjlWine-2Ac5one (dglitazone, US 4,287,200) a no in each cue 
generally end epecfficaly disclosed in the documents cttad In brackets beyond each 
substance, tn each ease in particular In the compound daftna and Oia final products ot the 
wortdng examples, the subjcct-mattw of the ftaaJ products the phajmaoautical preparations 
and the claims are hereby Incorporated Into the present application by reference to mesa 
pubVoaliona. The preparation of DRF2188 and of B-(i4^2^oihydrohdd-1- 
yQe1hoxy)pherryrjrr*trryr^^ is described In B,8. Lohray stal,, J. Med. 
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Chem. 1998, 41 , 1819-1 630; Examples 2d and 3d on pases 1627 end 1 628, The 
preparation of 5-l3^4-oMorephe*tf])*-pref>^^ 

and the other compounds in which A is pnenyiethynyl mentioned herein can be carried oul 
according to the methods described in J, Wrobel of at, J. Med. Chem. 1998, 4i, 1Q84- 
t001. 

In particular, MCC555 can be formulated as dtedosed on page 49. lines 30 
to 46, of EP 0 604 983 &1 ; englnazone as dtectoaed from page 6, fine 52, to page 7, line 6, 
or analogous to Examples 27 or 28 on page 24 of EP 0 207 60S B1 ; and darglftazooe and 
H4-p-{5-methyl.2.pher7yM.oxa2^ (BM-13.1 248) 

can be formulated as diseased on page 6, Ine 42 to Una 54 of EP o 332 332 01 , AY-31 837 
can be administered as disclosed In column 4, Dries 32 to 51 of US 4,0*7,948 and 
roeJglitazone as disclosed on page 9, lines 32 to 40 of EP 0 306 228 A I, the latter 
preferably as Its maJeate salt Rosigitazone can be administered h the form as it ta 
marketed e.g. under the trademark AVANDfA™. Trogdiazone can be adml metered m the 
form as it to marketed e.g. under the trademarks ReZuIn™, PRELAY» , ROMQZIN™ (in the 
United Kingdom) or NOSCAL™ (In Japan). Ptogltazofte can be administered as Disclosed in 
Example 2 of EP 0 1 93 266 A1 , preferably in the form of the monohydrocWorWe salt. 
Corresponding to the needs of the single patient It can bo possible to edmlnlatef 
ptoglttazone in the form as It Is marketed e.g. under the trademark ACT09». Ckjtltazone 
can, for example, be formulated as disclosed fn Example 13 of U8 4,287,200. 

Non-gJltazane type PPARy agonists are especially N-<2-benzoylpheny1)-L- 
tyroefne analogues, e.g. GW62870. and JTTB01 . 

The term "dual PPARy/ PPARa agontotsr aa used herein means compounds which 
are at the same time PPARy and PPARa agonists. Preferred duaf PPARy/ PPARa agonists 
are espeoialy thcoo o>KoxoquliieuDOl]nylaJta^ and analogs thereof , very 

espsciaLy the compound DRF554168, described in WO 99/08501 and *e compound KC- 
2100 deeortbed by Fukul In Diabetes 2000, 4s (6), 759*767. 

Preferably, me antidSabetk) vanadium oontaning compound Is a 
physiologically tolerable vanadium complex ot a bWentate monoprotic chobrrt, whore* said 



(68) JP 2004 503531 A 2004.2.5 



Wll 01/WW5 Ff T/TPtt 

-28- 

chelant ia en oc^iydnoxypyrono or o-hyrfroxypyrldlnone, especially those disclosed in the 
Examples of US 5,966,563, of which the working examples are hereby "ncorporated by 
reference, or a prtarmacoutjeafy ecceptabfe self thereof. 

The preparatfon of metlormti (dmefryldguanUe) and its hydrochloride sail 
to etaie of the art and was disclosed first by EmJ A. Werner and James Bel, J. Chem. 6oc. 
12 1. 1922, 1790-1794. Metformin, can be admnistered e.g. In the form as marketed under 
the trademarks GLUOOPHAGE™. 

lnsufm secretion anhanoere are pharmacological active cornpounda having 
the property to promote secretion of Insulin from pancreanc B cells. Examplea for insulin 
secretion enhancers Include glucagon receptor antagonists [see above), sulphonyl urea 
derivatives, increfo hormones, especially gJucagoj-Hko peplldcM (GlP-1 ) or GLP-1 
eoonlBts, p-cell Imidazoline receptor antagonists, and short-acting insuln secretogogues, 
face antidiabetic pnenylaootfc acW derivatives, antidiabetic D-pfienylalanfne derivatives and 
BTS 67682 described by T. Page et eJ in Br. J. Ptarmacol. 1997, 122, H64-1468. 

The Guipnonyl urea def rvathro is, for example, gjBoxepld, gryburide, gDbendsrrdde, 
acetohexamlde, chkxoproparrrido, gHbomurkJe, tolbutamide, tolazamide, glipizide, 
carbutamide, gliquidone, gryhexamide, phenbutannWe or tolcyclamid©; and preferably 
gBmepWdD orgHctoztde, Tolbutamide, Qttbencramide, glSclazkta, gibomuride, gSqUdone, 
gBsoxepkd and gflrneplritfo can be admWstered e.g. In the form bs they are marketed under 
the trademarks RASTJNON NOECHST™, AZUGUJCON™, D1AMICRON™, GLUBOHO™, 
GLUHENORMw, PRO-DIABAN™ and AMARYL™ respectively. 

GLP-1 Is a Inaul inotropic proteins which was described, e-g., by W.E. 
Schmidt et al. in DiabetoJogia 28,1235, 704-707 and In US 6,706,483. The term "GLP-1 
agonists* used herein means variants and analogs of GLP-1 (7-36)NHa which aro disclosed 
m particular In US 5,120,712, US 5,f 1 8666. US 6,51 2£49, WO 01/1 1467 and by C. Orsfcov 
et al In J. Bio). Chem. 264 (1969) 12826. The term "GLP-1 agonists* oo/nprisaa especially 
cornpounda like GLP-1 (7-37), in which compound Che canboxHwmfcal amide functionally 
of Arg* Is displaced wHh Gly at the 37* poeillcn of the GLP-1 (7-36)NH* motacula and 
variants and analogs thereof Vicludbg GLNV3LP-1(7-37), F>GLN'-GLP-1(7-37), acetyl 
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LYS*-GL P-1 (7-37}, LYS"-GLP-1 (7-37) and. In particular, GLP.l{7^37)OH, VAL'-GLP-t(7- 
37), GLYN5LP-1(7-37). THRP-GLP-IC^), MET*OLP-1(7-37) and 4-lrtfdazc^ropionyl- 
GLP-1 . Special preference is also given to the GIP agonist analog exendin-4, described by 
Greig at al in DJabetologis 199&. 42, 45*90. 

The term "p-ceD Imidazoline receptor antagonists" ae used herein means 
compounds as those described in WO 00/78726 and by Wang el a) In J. Pharmacol. Exp. 
Ther. 1996; 278; 6Z-69, e.g. PWS 912, 

The antidiabetic phenyl acetic acid derivative is preferably repegiinirfe or a pharmaooutfcalry 
acceptable salt thereof. 

Most preferably, the antidiabetic D- phenylalanine derivatke te nalegtinkte or a 
pharrnaceutfcaDy acceptable salt thereof. 

Naieglriide (hHftans^sopropylcy^exyO^^ EP 196222 

and EP 526171 ) and repaglinide ((3l-2-ethoxy-4-[2-C3-meihy1-H2-(1 * 
piperidJnylJphenyQbutyQar^ acid, EP 0 1 47 850 A2. In particular 

Example 1 1 on page 61, and BP 0207 331 At) are In each case gen eric aJ ly and 
specifically dfccloeed in Ihe documents cited in brockets beyond each substance, in each 
case In particular in the compound claims end the tmai products or ihe working examples, 
the subject-matter of the final products, Ihe pharmaceutical preparations and the darns are 
hereby incorporated into the present application by reference to these publications. The 
term nategiinide as used herein comp rises crystal modifications (pctymorphs) such as those 
disclosed In EP 0626171 D1 or US 5,486,510, respecUvery, the subject marjer of which Is 
Incorporated by reference to this application, especially the subject matter of claims 0 to 1 0 
as wen as the corresponding references to the B-type crystal modification. Preferably. In the 
present invention Ihe B- or H-type, more preferably the hHype, is used. Ropagllnde can be 
admWstBred rh the form as it is marketod e.g. under the trademark rVfovoNorm 1 ". 
Nategfinide can be administered In me form as It Is marketed e.g. under the trademark 
STARLIX 1 * 1 . 
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cc-GkjGosidase inhibitors are ptiaimacok>glca1 active compounds which 
inn. bit small Intestinal ovgluwsldase onzymos wrtfoh break down notvadsorbabla complex 
carbohydrates into absorbable monosaccharides. Examples for such compounds an* 
acarbose. N^1,3-d1hydTT3xy>2-propy0vanolam!ne (voglooee) and the l^oxyntfrimydn 
donvativs mlgliiol. Acarbose i$ 4^e"^Weoxy-r^(18Ht^ l ^M^e-trihydwy<J- 
bydroxy/n^i^^io^exanytemtrio^aitotrtosa. The structure of acarbose can as well be 
deserted as CM,6-<Sdeoxy-4-a t &,4R,53 .BSH^^trih^droxy^Chydroxyrnethyl)^- 
cyctahexen'1 -yl] -ami no) -<i-D-gfcjccfjyranQsy: -{1 -*4) -Oa-D-glucopyranosyK 1 ->4J-T> 
ghjoopyranese, Acarbose (US 4,062,950 and EP 0 226 121), is genancally and apoctfically 
disclosed in the documents cited In brackets, in particular in the compound claims and the 
1inai products of the working examples, the subject-matter ol the final products, the 
pharmaceutical preparations and the claims ens hereby incorporated into the pieeent 
application by reference 1o these publications. Corresponding to 1he needs of the ctoglo 
patient N can be possible to administer acarbose In the form as ft Is marketed e,g, under the 
trademark QUUCOBAY™. Mfgtitol can be administered In the form as ft Is marketed e-g. 
under the trademark DIASTABOL 50™ 

The <*g)ucosldase Inhibitor la preferably selected from the group consisting of 
acarbose. voglbose and mlglftol. 

Examples of Inhlbitora of goatfc emptying" other than GLP-1 Include, but 
are nrt limited to those dbctosed In J. CUn. Endocrinol. Metab. 2000, 85(3), 1043-1048, 
especially OCK-8. and in Dbbetes Care 1 998; 21 ; 807-883, especially Amytbi and analogs 
thereof, e.g. Pramllntlde, Amy lln is also described eg, by O.G, KoHerman et aL In 
Dlabetologla 39, m 492-409. 

Examples of U-adrenergio antagonists* hefude, but are nol limited to rrfdaglrzote 
descrbedin Diabetes 3$, 1*87, 216-220. 

Comprised ate likewise the corresponding stereoisomers as waB as the 
corresponding polymorphs, e.g. crystal modfioatlorre, which are disclosed in the died 
patent docunant3. 
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In a very preferred embociment of the invention, the further an fidiabelc compound is 
©elected from the group consisting of nateglWde, repagSrfda, metformin, roslgJriazonD, 
pioglHazone, trogfrtazone, g5soxepkJ, glyburlde, ejlbenctemkJe, aoatorwxarrtde, chloro- 
propemide, gribomuride, tobutarride, tolazamide, gKpfcWe, carbUtamWe. gilquidone. 
gryhexamide, pbenbutamSde, Wcyctarrudc, gCrnaplrfde and gifctszide, or the pharma- 
ceuUcally acceptable salt of such a compound. Most preferred to italegUnlde, repeglntie or 
metformin, respectively, furthermore, pJoglftazone, rostgfitazone orUogWaaane respectively. 

The structure of the active agente Identified by code noe., generic or fratfe 
names maybe taken from the actual edition ol the standard compandum The Merck 
Index* or from databases, e-g. Patents rnternafJona/ {e.g. IMS Worfd Publications), The 
corresponding content thereof is hereby incorporated by reference. Any person stilled rn 
the art Is fully enabled to identify the active agents and, baaed on these references, likewise 
enabled to manufacture and test the pharmaceutical Indications and properties In standard 
test models, both in vitro and in mtvd. 

The combinations according to the present trrverrfon can used espetfatfy in 
the prevention, delay of progression or treatment of condtions me dated by 
dV>epzfclytpep0dase - IV (DPP-rv), in particular <*abete*. more particular type 2 
diabetes metiitus, conditions of impaired glucose tolerance (IGT\ conditions of 
impaired fasting plasma glucose, metabofic acidosis, ketosis. arthritis, obesity and 
osteoporosis; for 1\a prevention, delay of progression or treatment of such conditions; 
the use of such combination for the cosmetic treatment of a mamma/ rn order to 
effect a cosmetically beneficial lose of body weight 

Tho person stilled in the pertinent art is fully enabled to select a relevant enlmeJ test 
model to prove the hereinbefore and hereinafter indicated thcrapcutfo indications and 
beneficial effects. 

The invention furthermore relates to a cornmeratat package comprising a 
compound according to the present invention or a combinstion aooorcTng to the 
present invention together with instructions for simultaneous, separate or sequential 

use. 
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The foHowing examples shew representative compounds onconpasscd by 
this invention and their synthesis. However, It Bhould bo ctearty understood that they 
an? for purposes of iPustrattan only. 

EXAMPLE 1 

1- II[2-KS<^ro^-pyrWlnyl)wrtr»]-l , I -dtmemylethyf)am , noIacety)>2<vanrXS)- 

A. 1^htoroacafy)-2-(S}-cv8nopyrrolid)ris 

To a mechanically stirred solution of 20.0 9 ( t B0.0 mmof) of 
chk5n»ceiytehtortde and 97 g (G.70 mmol) of potassium carbonate in 150 mL of 
iBtrehydrohiran is added a solution of L^rtfinaimde 20.0 g (t80.0 mmol) In 500 mL 
of tetrahydroturan in a dropwise fashion over 45 minutes. This reaction is then 
mochanfcflly stirred for an additional two hours ai room temperature. The reaction is 
then tittered to remove potassium Salts and the filtrate is dried over NajSO*. The 
NajS0 4 is then removed V« libation and to this colorless filtrate Is added 
trifluoroacetk? anhydride (25.0 mL, 0.160 mmol) in one portion. The reaction Fa then 
magneb ceiy stirred for 1 hour at room temperature and the resulting clear 
yeDow/orange soKtQon is concentrated via rotovap. The excess frtfluoroacetfc 
anhydride Is removed by adding ethyl acetate to the concentrated oil and 
rocon centra tmg via rotovap. This removing operation is performed three times, 

The resulting oi) Is partitioned between ethyl acetate and water. The product 
is then extracted Into the ethyl acetate and the aqueous layer re then washed twice 
with ethyl acetate. The combined organic layers are then washed successrvefy with 
water and brtne dried over magnesium sulfate, fttared end coficantreted to obtain 1- 
rJjlorc^cetyt-2-(S)<yanopyrrolidfne as a yellow solid. 

Alternatively, the reaction may be carried out by using, as base, a mixture, 
eg. 2-eOiyt-hexanoic add/sodium hydride. 
6. Preparation of the title compound In free base form 

To a 200 ml flask conlaming 60 ml of CHzCfe is added 1 .65 g (8.27 mmol) of 

2- l(5-(ttoro-2-pyrtnd*n/!^^ and g of KaCO» and the 



(73) 



JP 2004 503531 A 2004.2.5 



WO (I1/W2W PTT/KM 
-33- 

mixture is coaled in an too bath. To this cooled mixture b slowly added 1 ,20g (7.14 
mmol) of the above oh/orfde compound prepared in A) dissolved <h 30 ml of CHtCfe. 
The resultant mixture is stirred at room temperature for 2 days. The KaOOj la then 
removed via filiation and the filtrate is ccncentraied via rotoveplng. The crude form 
is then purified on silica gel employing a SIMS/Biotega Flash chrcfratograptry system 
and a 3% solution of methanol in methylene cMortde as (ho eluenl to yield the title 
compound In free base form as a sllcty yeflow sow. 

C. Preparation of the Otic compound 

After dissolving the free base compound prepared in B) above in SO ml of dry 
totjahydrofuran, hydrogen chloride gas is bubbled Into the solution for 20 seconds. 
The reaction was stirred for five minutes and lhan concentrated via rotovap Bnd than 
high vacuum pumping to obtain the Wis compound as an off-white sofld, m.p, 164*- 
I6<FC. 1S C NMR (ppm) * 1 19.17. 

EXAWLE2 

Following essentially the procedure of Example 1 . and using in place of the amine 
therein an equivalent amount of the above described or comTncrdafly available; 

a) 1-f^(5-cyano-2-pyiMInyt)art^ 

b) 1 -[^5^uorpm«hyW-pyrtd^>Bmlno]-1 , 1 -dfrncthyicfflryQaraino; 

c) l-p-[(4^ethybenzo/f)amh\o)-t jHimMhyiolhylJa^r^; 

d) 1 ioix>-2-pyrtdmyt)amiioM . 1 -dtrnoWryteth yfjamine; 

e) Vp-[(4^uorometnyW-pyrldj^^ 

f) 142-[C3,5-cf^toro-2^rtdmyl)amlno]-1 J<ftms4tiyletnyQarnfrie; 

g) f 42^(3-WfIuoromothyl-2-p^^ , 1 <flmethyiotrryf)amJne: 

h) 1 •^•[(2,2-dirnethyM •oxopnopyI)atWno}-1 , InJimethylethyilamlne ; 
I) t-fc-U4s*torobenzoy1>amto^ 

J) t [2-[(dJ}sop7cpy(ara^)cari5orryf)ar^ <fim8thytethyf|amlne; 

k) TH2-[(4^lorophenyl)am^Icarbotiyf)amiX)}-1 .1 -dlmettyieviyilamina; 

I) t^(5<yaTO2i>yifcarry1)anita 
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o) 1-[4-n(4-trifluoiomethy1>2^^ 

q) l-fi4M(4-chtoropfterTyf)e^^ 

0 l-lHC^Iuommtfhyte-pyrfd^ 

a) t-[44(*ct*>fo^-pYrtnrridl^ 

t) H4H<4-cttcrobanzoyl)amlrtt]^ 

v) l-HHl2-t>en»tMazoW^ 

w) 1 44-U4-cyanophenyf)arrtnojGyclohexy0anirno: 

x) 1^4-({cycbhoxytca^nyl)arrino]cydohexynarnine; 

y) lH4-[<tohlOriD^4wniDthfa^ 

25 1 -i4-[H(4-ttffluoromethy1)pfcenyllG^ 

as) 1 ^4-p(2-lh»or^)au'i/onyl]amino)cyciohcxytl5mfne; 

bb) 1 -p-(4-fluorop henylH .t-dimDthyVjthyrsmlrve {commerdafy available)', 

00) 1 (1 .1-dimetbyl-2-phany(a«iyl)amtne (commercially available); 

dd) H4-pBntylbicyclol2JUloct-1-ynaiflina (commercially available); 

a©) HM+KblfluofwnelhyQphenQi^ 

H) 1 -04 W<^loror^ieooxyHcvcJohaxyllefnlne; 

68) 1 «(4-{(3-WfluorDmelhy0ph enoxflcycloh&xylja mln e; 

hh) l^Hd<hlofophaho^}cyt^axy)]amlne; 

li) 1^1^{4<hk>rr^h*nyl)anTtoolcerbon^ 

JJ> HH<dnac*irci>yfe/rw)cart#r^^ 

Wc) HH^^nyl-2-trila2o»y1)-4-piperW3nyT]arrtinB; 

(I) t-C1 W4-chtorophB7tyQ-2^hla2oryr^^ 

mm) HH4K4^metNwyphenyl)-2-iWazc^ 

thera ia obtained the following products aa hydrochloride sailor, If (C) «i Example 1 is 
not performed, the free base: 

A) 1 <TJ2^(5-cyano^-pyrtdirTyt)9rririopi ,1^Imetrvtethy1|amlrwJac©ryf}*Kyano-(S)- 
pynoUdtne. free base ae a *htt« solid (molting points 47^-40?C, ( ,8 C NMR « f 1 8.67 
ppm (CN)): 
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B) 1 ^2-((5-OTfl^rcxnoihy4-2-pytkiny1)am1fio)-1 .1 -dlmethyto1JiyllamtnD]aoatyl]-2- 
cyancKS)-pym>«dlno, ^hydrochloride as en off-white seBd (melting point ■» 170°- 
172-C, tt C NMR 3 1 10.31 ppm (CN)); 
CJ lH{^(4-metf^benxoyrjaj^ 

(S)pyrro}ldlne, free base as a white soUd (roaDlng point = 40M2*C, '*C NMR 6 1 78.11 
ppm<CN)): 

D) 1 -(n2-{<3^WOK>-2-pyrkflRyf)amho)-1 , 1 -d imethyle*yl|Bin Ino] ecetyf>2<yano-(S>- 
pyrrolidine, dhytirochtondo aa an off-white sortd (meflhg point a 144 6 -146*C, Ta C 
NMR 3 11831 pptnfCN)); 

E) 1 -QT^4(4-trnUK>rometnyt*2-pyridnyf)&niino}-l ,1<dtrnathyfethyf)an < ilno)aoetyl}-2- 
cyano^S>pyrrol)d1na, f reo baae as a white solid (malting point - 38MO*C, Q C NMR 5 
t1B.57ppm(CN)); 

F) t-HI2-[(3, Wtehloro^-pyridtnyOaminoH ,1^imethy(atr^mlnolacetyQ-2-cyano- 
(S)-pyrroMine, dtydrochtoride as a whte solid (melting point o 1Q8M10°C, "C NMR 
a T 19.34 ppm (CN)); 

G) 1 -fll2-[(3^'flLiorome*rry^2^^ 

cyano-($)-pyrrolJd1ne, dlhydrochtortda as an otf-whfte ©old (melting point = 112°- 
1 1 4*C, "C NMR 6 1 1 8.1 8 ppn> (CN)}; 

H) 1 4JflH(2,2-djmethyM -oxopropytyaminol- 1 ,1 >clmelhy1athyt)amlno]acetyQ-2^yano- 
(S)-pym5liefno, monohydrochlorido as a white solid (matting point * 223"-227"C "C 
NMR 5 1 1934 ppm (CN)); 

I) J-HI2-{f4-chion3t3anzoyt)aminoH ( 1<limetnyle^amlno]acetyf>2<yano-(8)- 
pyiroUdins, monohydrocWorfde as a white crystalline eoW (melBng point = 121'* 
123*0, ^ NMR S 1 18.34 ppm (CN)); 

J} 1 -(n2^(o1isc^pylantno)cartx)nyl]amino]-1 ,1 nii^thykythyl}aminaIacety1)-2- 
cyano-<S)-pyiTOflojne, monohydrocWarida as an onwge soKd (melting pofrit . 128°- 
130°C, *C NMR 3 1 18.10 ppm (CN)); 
K) 1-|ir>ttH4^hloroprier^ 

cyano-(S)-pym>Jidin8, monohydrochlorido as a yeiow soOd (mefUng point = t12»- 
1 14*C, *C NMR 8 1 10.67 ppm (CN)); 
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L) t-E4-{{&<yanc>-£ivkSriy0amlro 

dihydrocWorldo as a who* sold (melting point . 242°-244*C "C NMR 5 119.31 ppm 

my, 

M) 1^H(pherrytiwifoTiy1)arnlro 

morwhydrochlortde c* a white sold (melting point = 120^122*0, ls C NMR 9 1 1925 
ppm (CN)); 

N) 1 -ffl4Kben2oytarr^)cyciohe^ free base 

as a white fluffy eoW (melting point = 78»-80*. ,J C NMR 6 119.68 ppm (CN)): 
OJ l-{tt4HK4-triftK*t>mefJ^ 

{9)-pyTrolidma, dinydrochtorld* as a white sow (decomposed >300°C ta C NMR 8 

119.97 ppm(CN)); 

p; t^4-f[(3-trifluoromettryt-2-^^ 

pyrrolidine, ^hydrochloride ae an off-white coBd {molting print - 2&9 B -292"C, **C 
NMfl 5t19.es ppm (CN)); 

Q) 1 .QnM(4-chlorDphenyI)euHony1]ami no]cyorohexyf)aminojacotyfj^2-oyano- (S)- 
pyrroildlne. rnonohyoYocMoride as a white aoDd (melting point « 1 W- 192*0, U C NMR 
3 119.19 ppm (CN)): 

R) 1-ffl4-[(6^f^oromemy»^yTfdlnyl)aniInoJcvct^ 

pyrrolidine, cflhydrochloiide ae a tight yellow sofid (melting point = Z7tr-27S°C ( ia C 

NMR & 110.02 ppm (OJ)); 

8) 1<tt4-K2<Noro-4-pyr1ni3dlrryO 

pyrrclidtne, diriydrochlorlde 03 a white eoM (rneWng point - 290* ^C NMR 9 
119.28 ppm (CN)); 

T) 1-fj(4-U4-chtorobenz0yl)arrino)<^ (S)-pyrrolldme. 
rrcnohydrocNorWe as a white solid (melting point- 260*- 283*0, *C NMR 5119.29 
ppm(CN)); 

U) 1 -(U4»[(2,2<flmethyM*oxopiopyQamiro^ 

pyrrolidine, mDnohydrochtortae ae a white solid (meKing point = 29(T-294*C, la C NMR 
8119.3 ppm(CN». 

V) t^H{2^«vux>thlazDryJ)amino)cydor^ 

dlhydrochloride as an off-white solid (melting pout « 248 a -248 0 C, "C NMR 6119.32 
ppm(CN)); 



(77) 



JP 2004 503531 A 2004.2.5 



?TT/1P0I/065M 



•37- 



W) l-iIl4-[(4-cyanophenyl)aniino]c^ 

^hydrochloride as a wMto eolki (melting point = 1 65MS7°C ( 15 C NMR 5 1 19.29 ppm 



monohydjochlorfda aa a White solid {melting port « 189M9CTC, ia C NMR 8 1 1 9.34 
pom (CN)); 

Y) >-nm{5^oro-2+enzothto^ 

pyrroWina, ^hydrochloride as a white fluffy sohd {meRJng point ■ 290*-284-C, i$ C 

NMR S 120.32 pom (CN)); 

Z) 1 ^(4^4^TluorDfT»thyl)pte 

(SfpyrroikSne, monohydrochlorioo as a wry light yeDow solid (melting point - 1 35°. 
137-C, "C NMR 5 119.17 ppm (CN}); 
AA) 1-HM(2*iony1)$ulfcfly1JamJrx>)^ 

monohydrochlortde as a white fluffy solid (matting point » 75»-77*C, U C NMR ft 
119.58 ppm (CN)); 

BB) 1-C2-l(4^Kjorophanyl)-l J<8mathytathyl)aminolaootyi>S cyono-(S)-pyrio»o1na f 
morwhydrochlorlde as a light Huffy yellow solid (mefttog pott - 1 9B , -200'C, ™C NMR 

8 119.28 pom (CN)); 

CC> Mj(1 ,1 -olmeihyW-phenytethyOamto 

monxhycfrochkHkJe as a white soBd (mefting point =» 21 2»-2l 4°C, "C NMR 8 1 18.61 
ppm(CN)>; 

DD) l-|l(4^entytbicydo[a.£.2locl-1 -yfianrtno]ao8tyfl-2-CYano-(S)i>yf roBdine, 
nxinohyctrochSorlde as a fluffy, very fight-yellow solid ({netting point o 99°-102X, 
hIMR 8 110.23 ppm (CN)); 
EE) 1HflM4-(trrruorom«hyt)pheno^ 

pynptWne, monohydrochkwlda as an off-white solid (decomposed > 260*0, U C NMR 

8 1 19.29 ppm (CN)); 

FF) 1«fl4-[4<hk*op]wnc^c^lohexy<]Qr^^ 

rnonohytlrochioitte as an off -while solid (mohing point = 232°-23S t> C l "C NMR 8 

119.61 ppm (CN)); 

QQ) 1 Hn4-l(3-bifXiDrorTOttTyrjph 

pynoridine, monohydrochtoride as a fluffy, vary OgM-yolow solid (melting pdrrt = 
12DM22°C f **C NMR 8 1 19.23 ppm (CN)); 
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HH) 1 -U[4-((3-chloroph er»oxy)cydohexyl)aniino)Qc^J-2<yanoKS)WTOB^. 
monohydrochtorlde 8a a fluffy, tight-yellow eoffd {melting point . 72°-74°C, "C NMR 5 
12a.Q2ppfn(CN)); 

ii) i-[flt-Ll( 4 ^^P ten yO am ^) cartx3/ MH^pe 

pyrrolidine. nwohydrochJortte as a brown solid (melting point - 172M74°C. yt C 
NMR a 119.34 ppm(CN)); 

JJ> 1 -TH1 -((dnsopropytamTnoJcarbOTylr^^ridir^ 

pyrrolidine, nxsiohyottchlortde as a white so/Id (melting pofm^ 62*^84 *C, ,4 C NMH 8 
110.11 ppm(CN)); 

KK) 1 -fl[1-(4-phcnyl-2<thiazoJyi)-4-pipcild; nyOamino^cotyn^-cy«np-{S}-pyTroJldfno. 
monohydonjhtoflde aa a write solid (melting, point = 141 M43°C, 1S C NMR 6 11 9.64 
ppm (CW)); 

m 1 -{[[1 H4K4^°ropherryi-£-mtaxoiyn^ 

pyrroiidina, rnonohydroohtortda a* an otf-whte solid (melting point « 160M32'C, *to 
NMR611Wppm(CN));and 

MM) 1 -ff[1 ^(4^4^mo>yph«rryi)^*lazoy!Hl3^eridlrTy^ 

pyrrolldlnB, monohydrochtorlde aa an o1f-white solid (melllng points 1S4M56"C W C 

NMR A 1f 9.3 ppm(CN». 

EXAMPLE 3 

1 -flP -[(4-(*lompherryr)au!fony1M<^^ 
mora hydrochloride 

A. Preparation of the title compound as free base 

Toa 200 ml fjask containing 75 ml of Ota, is added 4.0 g (20.0 mrrwl) of 1- 
(tart*utDxycartony1amlno)p^er1rJne and 7.4 g (53.3 rnmol) of KiCO] and the mixture 
Is cooled In an ice bam. To this cooled mixture Js skrvdy added 2.30 g (1 3,3 mmcJ) of 
the above chkmde compound prepared an 1 A) dissolved In 30 ml of CHjCtj, The 
resultant mixture is stirred at room temperature for 3 days. The KjCOa Is then 
removed via filtration and the fttrete Is concentrated via rotovaping. The crude form 
is than purified on aflca gal employing a SIMSYBtotage Flash chromatography system 
and a 3% solution of methanol h methylene chloride aa the ebem to yield the 
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Intermodule 1^1^-butoxycaraonvlanlro^ 

pyrrolidine In free base form bs a golden ol, Deprotscbon of this l-boc amine with 4.0 
M HClin dtoxane at room lemperature for 5 hours yielded the olhydroohloiide sell of 
tKn4i)ber1cflnyllOT^]aoetyn-2-cyarcKS)-pyTio0d[nQ as a whte solid. To an toe-cdd 
mltturo ol (his amine (300 mg. 0.97 mmol), 30 ml of CHgCS, and 560 mg (4.02 mmol) 
<rf KcCOa was sJowV added 1 70 mg (0X1 mmol) of 4-cNorobcnzerasutfonyl chloride 
dssotod m 15 ml Chid,. The resulting mixture was stored at ice-cold temperature 
for E hours and then at room temperature tor 1 8 hours. Follow*»o an EtOAoAvater 
workup, the crude form b then purified on slica gel employing a SIM3/8iotaQe Flash 
chromatograhy system and a 3% solution of methanol h melhytenB chloride as the 
eluent to yield ihe title compound h free base form, 

B. Preparation of Ihe tide compound 

After dissolving the free base compound prepared above fn 1 5 ml 4.0 M HO in 
dtoxane. the reaction was stirred at room temperature for 6 hours and then 
concentrated via a rotovap and then a high vacuum pump to obtain the title 
compound as e light green so fid, m.p. 252°-255°C. 13 C NMH (ppm) ■ 1 19.25. 



Fo Rowing essentially the procedure of Example 3. and using In place of the 4- 



a) uyclohexanDcgrbonyl otiJoridc; 

b) 4-chtcrobenzoyi ohleride; 

c) 4-(faifluormrwthyl)phetiyl6u(fonyl chloride; and 

d) phenytsulftyryl chloride; 

there is obtained: 



EXAMPLE 4 




in, an equivalent amount ot: 



A) t^^evdohexvkartxjnvQ^lpef^^ 

monohydrochTorida es a white solid (melting point > 300*C, ,a C NMR 8 1 1 6.6 1 ppm 
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B) 1 -{HI -(4-cfitorobenzoy0^lJlpertdhynamho]ac8^ 

monohyd^chloride as a white sokd {meting point « 152M55°C, °C MMR 5 1 18.28 
Ppm(CN»; 

C) 1-ffit H4-trtflucromethyr)Dheny1^ 

pyrrolidine, monohydrocHorkle as a white solid <rn<Ht)ng pohl > 300*C, NMR S 
>t9.25ppm(CN));and 

D) 1^(1i>henylsutfonyf^lperldlnyt)a^ 

monohydrochtorlde as 9 white solid (me rang point > SWC, ,8 C NMR 5 1 1 9.5B ppm 
(CN». 

EXAMPLES 

1-rji4{(*Ruorc*eraoy1)amlno]cyd^ 
monohydrochlortde 

Preparation of the title compound In Free Base Form: 

To a 100 ml flask containing 3D ml of THF Is added 0.325 g (1.38 mmol) of H4-K4- 
I lH5reben2oyl}amlno)cyctohexyi]afnlne and 0.285 g of K»CO, and the mixture Is cooled In en 
lee bath. To this cooled mixture is atowty added 0.12O g [0.69 mmoO of 1<riforoacetyl-2- 
(8><yanopyrro!ldlne In 1 D ml of THF. The resufcant mixture is stirred at loom temperature 
for s days. The potassium salts are then removed via filtration and the filtrate Is 
concentrated vfa rotovspJng. The crude form is then purified on effioa gel employing a 
BJMS/Blotage Rash chromatography system with a 5% solution of methanol In methylene 
chloride as the eluent to yield the title compound in free base form as white solid. 

Preparation of the Trile Compound: 

After dissolving the free base compound prepared above H 20 ml of dry ethyl acetate, 
hydrogen chloride gas Is bubbled Into the solution for 20 seconds. The reaction was stirred 
for 1S mtn and then concentrated via rotovap, washed twice w'rth io ml of anhydrous diethyl 
ether and dried under high vacuum pumping to obtain the title compound es white solid. 
m,p.2ir*14*0.. w CMVin 119.28 ppm(CN)); 

The starting material can be prepared e.g. as fallows: 
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Synthesis of nudeophlle: I^K^IuofobareoyOammoJcydohsxylJannine: 
To an Ice-cold solution ot tran»-1,4^lajrtnocyctofiexano (4.32 g, S7.9 mrnoQ and KjCOj 
(7.0 g. 60.B rnmoi) In 76 ml of CHjCfe w added a solution of benzoyl cHbhde <1.5 ml, 12.8 
mmol} In 25 ml of CHaCI, over 10 rrfnutee. The resulfng mixture is then stirred at Ice-water 
temperature for 2 h, The potassium salts are then removed via filtration and the Nitrate la 
concentrated via rotoveptng, The residue is the)) partitioned between CHjCJ, and water. 
The product is then Bxtracled Into the CH a Cfe layer, dried over sodium sulfate and 
concentrated to obtain 1 *[4^(4-1luoror>enz6yl)Bjnim)cydoliexy(]aiTiVie as a white soM 



Tablets, each containing 60 rog of active ingredients, e.g., HQ4- 
(benzoylamno) r^ohexvt]amino]acety-T^<vant><S) pyrrol kflne in free base form, 
can be prepared as follows*. 

Compo s -li on (for 10,000 tabbts) 



Active Ingredient 500-0 g 

Lactose 900.0 g 

Potato starch 362 0 9 

Gelatin 6.0 g 

Tata 60.0 g 

Magnesium etsarate 1 00 g 

Slice (highly disperse) 20.0 g 

Ethane! q<&. 



The active Ingredient Is mixed with the lactose and 202 g of potato starch, end the 
mbrture Is moistened using an afcohoOc solution of the gelatin and granulated by 
means of a sieve. After drying, the remainder of the potato starch, the talc, the 
magnesium stearate and the highly disperse sffica are admbced and the mixture (8 
compressed to gfve tablets of weight 140.0 mg each and actrw mgredfent content 
50,0 mg which, if desired, can be provided with breakkig notches for finer adjustment 
of the dose. 
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WHAT IS CLAIMED IS: 



1 . A compound of formula i: 




CN 



where Y I* selected from the group conateiing of: 



a) a group of tho formula R- 



where R 



ic an unsubatltuted pyridine or pyrtmWne ring; a pyridine or pynmWJne ring 
which is mono or independently substituted by halo, trffluororrifithyl, 
cyano, nitro or C,*aJKyl; unsubstUuted benzoyl; a benzoyl group which b 
mono or cfi substituted by helo or CtjaJkyl; d^ajkylcarbonyl; cU-d. 
*alkytemlnocarbonyl; uneubslttuted phenyjarninocartjony t or a 
phenyla/nfoocaroonyl group which is mono- or eft-substituted on (he phenyf 
ilng by halo or Cv,atkyl; 



Is an unsubaffluted pyridine, pyrirridln* or phenyl ring; a pyridine, 
pyrtmiclne or phenyl ring which is mono* or independently dkeubstftuted by 
halo, trif luorometnyt, cyano, ntoro or Ci^Ccyl; an ynsubsfltuted 
phenyfeulfonyt group," a phenytst/Jtonyl group which Is mono- or df- 
Gubcttutcd on the phenyl ring by halo, tflnuoromethyt, cyano, nitro or Cv 
eaJkyf; umubstituted benzoyl; a benzoyl group which Is mono- or d> 
substituted by halo or CvcBKyl; Ci^lkyloarbonyf; thtenyt eutfonyt; 
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uruubsftubsd benzotnJaxole; or a benzolhlasolo group which 1$ substituted 
on trie phenyl ring by hato or C t «aD(yf. 



Is an unsubstituted phenyl rtng; or a pnonyl rtng whteh te mono- or O 
eubstituted by halo or C^kyt; 



is an ureubstrtuted phenyteultonyl group; a phenytsulroriyl group which is 
mono- or dl-eubeiHuted on the phonyf ring by halo, trifluoromothyt, cyano, 
rdtro or Cm- elkyfc Ct^akyicarbonyt; cU-Ct4alkylamlnocarbonyl; 
unsubstjtuted benzoyl; a benzoyl group which is mono- o/ o^subsUtuted by 
halo or Coaftyl: urtsubstmned pnenytamkiocarbony^ 
DhanylaminocarbonyJ which la mono- or d^ubsthutad on the phenyl rtrg 
by hato or Ci salkyr; a phony Veubctilutod thlozole ring; or a phenyl- 
substituted ftlazote ring wherein the phenyl ring is mono- or df-eubetiruted 
by hato or CwaJkcwy; 

a) a (4-penpjrlbIcyciol2.2^)oct-kyi)amine group; 



Is an unsubatUutsd phenyl ring; or a phenyl ring which is mono- or di- 
subetituted by halo, brfiuoromsihyl, cyano, nitro or Cvoflfkyt; and 






S) 
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R6 — : 




where R, is CV«cyc»oaikyV<arbonyl. tf Z Is N; or Rs i» CMcydoaDcyV 

cert>oriytamino» It Z Is CH; 
and wherein the bond containing the wavy line eJgrriflaa (he poht of attachment 0/ the 
■v group to the gtycyW^yanopyroficflne moteiy? 
or an add addiOon salt thereof . 

2. A compound according to Claim 1 ot formula la; 



[5 an unsubstttuted py/lctine or pyitmldlne ring; a pyridine or pyrfrnkfine ring 
whloh Is mono- or Independently dl-substltuted by halo, triftuorornethyt or 
cyano: unsubsbtuted benzoyl; a benzoyl group which la mo rw substituted 
by halo or C»< alley!; C v »Qlkyfcarbony1; dWi^yJajrenocarbonyl; 
unsubatiuted pheiwtantfnooarbonyt; or a pnenylaminacajbany) group 
which Is monoaubetftured on the phenyl nng by halo or C».,efkyl; 



te an unsubslftuted pyridine, pyrfmtdlne or phenyl ring; a pyffiJsie, 
pyrhiidiha or phenyl ring which » rnonoeubetifcrted by halo, trifluofornethyl, 
cyano. nflro orCi^aikyt; an unsubstituted phanytsutfbny) group; a 
phenyteulfonyl group which is monoaubetltutad on the phenyl ting by ftato, 




where V is selected from the group consisting ot: 
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trtthjoromothyl, cyano. nltro or C*ralkyt uneubet&uted benzoyl; a benzoyl 
group which is monoaubslftutad by halo or C.^efcy* C^jalkytoarbonyl; 
tWenyJ euffonyi; unsubstltuled benzothlazote; or a tenzotfiiazote group 
which IS substituted on the phenyl ring by haJo or Chalky* 



to an unaubsHtuted phenyl ring; or a phenyl ring which is manosubeHtutod 
fayhalo or Ci^HlJcyt 



is an unsubstftuted phenyteufronyl group: a phenyteuHony) group which to 
monosubatftuted on tha phenyl ring by halo, trifluofomethyl, cyano, nftro or ft. 
talkyt; C^kylcarbonyl; df-Ci lalkylamhiocarbDnyl; unaubstituted benzoyl; a 
benzoyl group which is monosubatftuted by halo orCvedlkyr; unsubsttuted 
phcnylamlnooarbonyt; phenytajn^Tocarbonyl which la monosuhstajred on tha 
phenyl ring by halo or ft •alkyi; a phenyl-aubslituted rhiazole ring; or a phenyl- 
substituted thfezote ring whereAi she phenyl ring is monosubsttuted by halo or 
C,*TlKaxy; 

e) a (4-pcnr/bk^cto{2.2^ycic<4-yi)arntne group; and 



ia an unsubstituted phenyl ring; or a phenyl ring which Is monosubsUluted 
by halo, trffJuo/omethyl, cyano, nltro or C t4 alKyi: 
or an acid additton »e1t there o1. 



c) a group of the formula 





f) a group of the formula 




3, A compound according to Claim 2 of formula Ik 
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a? a group of the lorrnuta FT* 




is an unaubetHuted pyridine or pyrimkfno ring; a pyridine or pyrfmfdme ring 
whteh is monosubarttutad by chtoro, trifttononwlhyl or cyano or 
dteubstiuited by chtoro; unsubstrtutod benzoyl; a benzoyl group wMch Is 
monoeubstauted by cNoro, methy> or ethyl; C^alkytearbonyl; dJ-C,. 
eakylamlnocarbonyl; urttubstftuled phenytaminocarbonyt; or a 
phenylaminocarbonyl group which Is monosubstttuted on the phenyl ring 
by chloro; 



Is an un substituted pyridine, pyrlmidine or phenyl ring; a pyridine, 
pyrlmWIne or phenyl ring which is rnonosubstituted by chloro, 
trtflwromethyl or cyano; an unsuhstiluted pbenytsulfonyl group; a 
phenyleutforryl group which is monoeubtftuied on the phenyl rtng by 
chtoro or trifluoromethyt: unsirbstituted benzoyl; a benzoyl group which Js 
monosubstltuted by chloro; C^^Ikylcarbonyl; thienyl suTonyl; 
unsubetituted benzorhiazole; or a benzothlecsoie group which is substituted 
on the phenyl ring by ch'oro; 



bl a group of the formula 
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Is an unaubstttuted phenyl ring; or a phenyl ring which Is monosubabtuted 
byfluoro; 



is an unsubstftuted phenylsulfonyl group; a phenyteulfonyl group which Is 
manosubstfMed on the phenyl ring by cWoro or tflNuorometyt C t . 
■alkyloaibonyl; d-C, ^oJkylaninocaftoiTy?; unauhriituted benzoyl; a beneoyl 
group which is monoeubetftuted by cWoro; untubetttutod 
phony)amhocart)onyti phanylamAiocaibonyl which Is monosubstituted on 
the phenyl ring by chbro; a phenyl -substftu tod ihlazole ring; or a phenyl- 
substituted ihlazole ring whereto the phenyl ring is jnonosubstituted by 
chloro or mothoxy, 

e) a (4^si>rytoicyclo^2j2Joct+yl)amlne group; and 



Is an unsutosUtuted phenyl ring; or a phenyl ring which is monosubstJtuted 
by chloro or irttuoromathyf: 
or an acid addition Bait thereoi 

4. The compound accorcUng to anyone erf claims t to 3 of eelocted Irom formulae 
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CN 



and 



R5' 




CN 



0-s). 



5. The compound according to any one of Claims 1 to 4 which Is selected from the 
group cortststtig of 

IKn^berizoytamlnoJevdoiieirytlambo^ 
1 -ffl t 'K4<hto«^8rryr)sulf onyl^cipendnyOam 
and 

tHK^(4^orobenzoy[)anhinotyclohftxy^ 
or, in each case, an add addition salt thereol. 

6. The compound according to Claim 5 In free base form. 

7. A pharmaceutical composition comprtetog. a pharmaceutical acceptable canter or 
diluent and a therapeutically effective amount of a compound according to any one of 
Claims t to 8, or a pharmaceutfcally acceptable acid addition salt thereof. 

8. Use of a compound according to any one of Claims t to 6 or a pharmaceutical^ 
acceptable salt thereof for the manufacture of a medicament for inhibiting d'peptidyl 
pepidasB-rv or for the prevention or treatment of diseases or condittons associated 
wtth elevated levels of DPP-rv. 

9. Use according to claim 8 for the manufacture of a rnedJcament for the treatment of 
rwn-inculn dependent diabetes melJltua, arthritis, obesity, ostsoporosle and further 
Dondltkxts of impaired glucose tolerance. 
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1 0. A method of Inhibiting djpeptldyl pepttase-TV or for preventing or treating 
tfeease* or conotton* associated with elevated levels of DPP-TV comprising 
adrrrintetertng to a mammal in need of such treatment e therapavticafy effective 
amount of a compound according to any on© of claims 1 to 6. or a pHarmaceutlc&Oy 
acceptable acid addition aaft thereof. 
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systen, and their pharmaceutical use 



(94) 



JP 2004 503531 A 2004.2.5 



'MER NATIONAL SEARCH REPORT 



PCT/EP 01/06595 



WO 9819998 



14-05-199S 



726186 B2 
5318498 A 
9714130 A 
1236361 A 
9901615 A3 
9819998 A2 
0937040 AZ 
0(100323 A2 
3217380 82 
2000511559 T 
99202B A 
332777 Al 
608*9 A3 
9901004 T2 



O2-11-20O0 
29-05-1998 
29-02-2000 

24- 11-1999 
11-08-1999 
14-05-1998 

25- 08-1999 
28-08-2000 

09- 10-2001 
05-09-2000 
28-04-1999 
11-10-1999 

10- 04-2000 
21-07-1999 



US 6011155 


A 


04-01-2000 


US 


6124305 A 


26-09-2000 


EF 0419683 


A 


03-04-1991 


EP 


0419683 Al 


03-04-1991 






WO 


9012005 Al 


18-1Q-199D 








US 


5U88U A 


02-06-1992 



r(.*ii;iw»«i,ti. , imuqr sins 



(95) JP 2004 503531 A 2004.2.5 



7 

(51) Int. CI. 7 

A6 1 K 31/454 

A 6 1 K 31/506 

A6 1P 3/04 

A6 1 P 3/08 

A6 1 P 3/10 

A 6 1 P 19/02 

A6 1 P 19/10 

A 6 1 P 43/00 

CO 7D 401/12 

CO 7 D 403/12 

CO 7D 409/12 

CO 7D 417/12 

C0 7D 417/14 



F I t-TD-F (#%) 

A 6 1 K 31/454 

A6 1K 31/506 

A6 1P 3/04 

A6 1 P 3/08 

A6 1 P 3/10 

A 6 1 P 19/02 

A 6 1 P 19/10 

A6 1 P 43/00 1 1 1 

C0 7D 401/12 

C0 7D 403/12 

C0 7D 409/12 

CO 7D 417/12 

CO 7D 417/14 



(81 )ff£B AP(GH. GM, KE. LB. MW. MX. 8D. 3L. SX, TX. UG. XW). EA(AM. AX. BY. KG. KX, MD. RU. TJ. TM). EP(AT. BE, 

CH. CY. DE. DK, E8, FI. FR. GB. GR. IE IT. LU. MC. NL PT. 8E. TR). OA(BF. BJ. CF. CG. CI. CM. GA. GN. GW. ML. MR. NE 8N. TD. TG) 
. AE, AG. AL. AM. AT. AU, AX. BA. BB. BG. BR. BY. BX. CA. CH, CN. CO. CR. CU. CX, DE DK. DM. DX. EC. E. E8. FI. GB, GD. GE. GH. GM. 
HR. HU. ID, IL. IN. IS. JP. KE. KG. KP. KR. KX. LC. LK. LR. L8, LT. LU. LV. MA, MD. MG, MK. MN. MW. MX. MX. NO. NX. PL. PT. RO. RU, 8 
D. 8E. 8G.8I.8K. 8L. TJ, TM. TR, TT. TX. UA. UG, US. UX. VN. YU. XA. XW 



(72)5S^ X.V}<y • • 

7^'J*^JIS0 7 9 60Za-! :H1 1 'J 7 ? -5 > , H UV- • \r v4Tl 0# 

F^-A(#t) 4C063 AA01 BB09 CC10 CC12 CC29 CC62 DD03 EE01 
4C069 AA18 BB02 BB52 BD09 

4C086 AA01 AA02 AA03 BC07 BC17 BC21 BC42 BC82 BC84 GA07 

GA08 GA10 MA01 MA04 NA14 XA70 XA76 XA97 XC20 XC35 



